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By connecting major universi-
ties, research institutions and
high-tech companies in Portugal,
with schools, research centers
and institutes at Carnegie Mellon
University, and by focusing on
key strategic areas of informa-
tion and communications tech-
nologies, where Carnegie Mellon 
and Portugal can gain comparati-
ve advantages, the Carnegie Mel-
lon | Portugal Program holds the
promise of a decisive impact on
the scientific culture and the in-

novation potential of the educational and research system in Portu-
gal. Since the initial kick off in October 2006, partners in Portugal
and at Carnegie Mellon have succeeded in developing six dual de-
gree Ph.D. Programs, launching four dual Professional Master’s Pro-
grams, and beginning a number of collaborative research efforts, 
in which industry and academia join forces to create new scientific
knowledge and solve real-life engineering problems. After the initial 
exploratory phase, the Program now enters a second phase that shall 
be characterized by strong scientific leadership towards coherence, 
consolidation and sustainability. The purpose of this strategic docu-
ment is to identify the challenges and opportunities that are before us 
and set an ambitious agenda for future efforts. It gathers the contri-
butions of a large number of experts from various scientific and busi-
ness communities. Ultimately, we seek to bring the Carnegie Mellon 
Portugal Program to maturity in all its facets, including excellence in 
research, outstanding education and training, successful technology
exchange with the Portuguese industry, and effective integration
of the Portuguese partners in key global innovation networks. 
In the next few years this international partnership is likely to evolve
beyond what was envisioned in its early stages, as successful as-
pects are strengthened and weaknesses eliminated. Joint initiatives
that are successful will continue to thrive, others will be replaced by
different models that better serve our goals. Experimentation is
the operative word, both in research and in education. 

Since the initial kick
off in October 2006, 
partners in Portugal and 
at Carnegie Mellon have 
succeeded in developing
six dual degree Ph.D. 
Programs, launching four
dual Professional Mas-
ter’s Programs, and be-
ginning a number of col-
laborative research pro-
jects, in which industry 
and academia join for-
ces to create new scien-
tific knowledge and sol-
ve real-life engineering 
problems.
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Irrespective of the format of future activities we envision the follow-
ing legacy:

A legion of highly qualified individuals with relevant international ex-
perience and proven leadership qualities;

Adoption, adaptation, dissemination, and consolidation of the best 
practices that make Carnegie Mellon a world-leading hub for research 
and innovation;

Innovation networks in key focused areas of ICT, which signal a clo-
ser and profitable connection among universities, research centers 
and companies;

Implementation of mechanisms and routine practices for brain-
storming, exchanging ideas, attaining technical depth, publishing in 
top scientific periodicals, protecting of intellectual property and de-
veloping products with the industry;

Professional management of educational activities, including the in-
ternational recruiting of students, researchers and faculty, as well 
as the development of world-class collaborative graduate degrees;

A culture of innovation and entrepreneurship in which class projects, 
master theses and doctoral dissertations are routinely targeted to-
wards technical depth with strong impact in the real world;

Significant increases of Portugal’s comparative advantage within 
the ICT sector and new opportunities for Carnegie Mellon to extend 
its global presence.
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LeADerShIP In TIMeS Of 
eCOnOMIC UnCerTAInTy
As the world struggles through 
a recession by the current eco-
nomic crisis, lack of confidence 
of investors and entrepreneurs 
leads to the loss of jobs and of 
innovation ability even at com-
panies that were key players in 
their respective fields and major 
exporters in the global arena. 
Fewer jobs for highly skilled engi-
neers could lead to a rise in immi-
gration and the deterioration of 
the human substrate over which 
Portugal can build a knowledge 
based economy.

GenerATIOnAL 
AnD SOCIAL GAPS
With one of the lowest birth ra-
tes in Europe, the Portuguese are 
ageing at a fast pace. Beyond the
generational divide that cuts 
through technical savvy, cultural 
interests and job qualifications, 
there exists a social divide that un-
less compensated may lead to a 
societal fringe whose members do 
not have access to state-of-the-
art information and commnication 
technologies and are not equipped 
to take part in a globalized econo-
my of networked talent.

At the dawn of a new decade, with a deep financial crisis that casts some doubt over the ruling economic 
model, growing concerns about environmental sustainability and citizens who aspire to better quality of 
life, security and social cohesion, a number of important challenges offer numerous opportunities for re-
search and innovation:

COnSTrAIneD nATUrAL reSOUrCeS 
It is now very clear that the way the world produces and consumes 
our natural resources is not sustainable. From the search for alterna-
tive energy sources to the design of power-efficient homes, vehicles 
and industries, the convergence of communication, computation and 
control systems may hold the key towards smarter living.

ADMInISTrATIve IneffICIenCIeS
Although much has been accomplished in recent years towards
a more efficient public administration, new technological and orga-
nizational solutions are needed to bring government and judiciary
up to the state-of-the-art and closer to the people thus providing 
citizens with excellent services and added value for their contribu-
tions.
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SeCUrITy AnD PrIvACy 
With an increased awareness of 
the threat of global terrorism, 
the need for countermeasures 
against digital theft and fraud, 
and the abundance of surveil-
lance equipment and sensitive 
databases, the delicate bal-
ance between protecting soci-
ety and guaranteeing individual 
liberties is a challenge in itself. 
Technology and policy must 
come together to ensure that 
Portugal meets this balance to 
the benefit of its citizens.

renewInG eDUCATIOn
Now that Portugal has success-
fully revised its curricula in the 
spirit of the Bologna Declara-
tion, the next important step is 
to enhance the quality of uni-
versity education, in particular 
at the graduate level. On the 
one hand universities must en-
sure that the third cycle (Ph.D.) 
exposes students to the fron-
tiers of knowledge in their res-
pective fields, on the other hand 
educational offerings must be 
expanded towards international 
experience and top training for 
young talents and professionals 
who wish to embark in life-long 
learning and problem solving in 
technical fields.



ChAnGInG eCOnOMIC 
MODeL

It is clear that the economic 
development model of the fu-
ture is based in knowledge, in-
novation and entrepreneurship. 
This is especially relevant for 
Portugal that, until recently, 
has had an undue reliance in 
low wages as the prevailing ap-
proach towards international 
competitiveness. Accelerating 
the transition towards the new 
economic model and levera-
ging national capabilities and 
opportunities is thus of critical 
urgency. 

The Carnegie Mellon | Portugal Program aims to meet these challenges by 
promoting a culture of innovation and collaboration which connects the uni-
versity and the industry, sparks creativity, generates new solutions for real-
world problems and helps build a more balanced and sustainable society.



In view of the current challen-
ges, we believe that rather than 
re-booting the current economic 
system or embarking on a pro-
tectionist path, leaders around 
the world must re-connect and 
work towards the growth of glo-
bal innovation networks, capable 
of providing robust and sustaina-
ble solutions for our common fu-
ture. In this context, information 
and communication technologies 
have no doubt a key role to play, 
not only because they remove 
both geographic and cultural bar-
riers, but also because they are 
the basic building blocks in the 
search for technical solutions that 
ensure a more intelligent use of 
the resources of our planet (e.g. 
smart grids, vehicular networks, 
precision agriculture, etc.) and of 
the talents of our people (work-
flow software, social networks, 
personalized contents, etc.).
Any increase of competitive ad-
vantage both for Portugal and 
Carnegie Mellon is necessarily tied 
to our ability to lead this search 
in focused areas where we can le-
verage technological innovation.
It is therefore only natural that in-
novative research is at the heart 
of all initiatives within the Carne-
gie Mellon | Portugal Program. A 
major goal of the partnership is 
to identify the key focused areas 
in ICT that offer opportunities 
for high-impact collaborative re-
search in cooperation with Carne-
gie Mellon, while ensuring that 
Portugal’s competitive advantage 
is leveraged through the forma-
tion of industrial and academic 

consortia capable of meeting the challenges of the next economic mo-
del. The key challenge is to define targeted research endeavors, where 
the partnership with Carnegie Mellon can be leveraged to achieve high 
international impact and wide industrial applicability.
To boost relevant research and provide opportunities for innovation to-
wards world-class graduate education, the Program supports dual de-



gree Ph.D. Programs designed to train the most talented young resear-
chers in the context of thriving research collaborations between fa-
culty at Carnegie Mellon and in Portugal, while offering post- doctoral 
positions to attract bright minds for a scientific career in Portugal. We 
aim to foster cooperation among Portuguese universities to further 
promote the excellence, international visibility and attractiveness of 
research and graduate education in our country. Professional master 
programs aim at qualifying skilled personnel for high-tech industries 
in ICT. The dual degree programs are part of an internationalization 
strategy that builds on Carnegie Mellon’s excellent reputation and 
explores Portugal’s location in Europe and the special relations with 
Africa and Brazil.
Since scientists and entrepreneurs usually have more ideas at hand 
than they can solve with the time and the resources that are available 
to them, the Carnegie Mellon | Portugal Program consequently aims 
at focusing their efforts around common objectives, thus aggrega-
ting the necessary critical mass and providing incentives for emerg-
ing innovation networks. The focus must be on those problems that 
have strategic value towards higher comparative advantage for all 
partners.

A major goal of the partnership is to identify the key focused areas in ICT that offer op-
portunities for high-impact collaborative research in cooperation with Carnegie Mellon, while 
ensuring that Portugal’s competitive advantage is leveraged through the formation of indus-
trial and academic consortia capable of meeting the challenges of the next economic mo-
del.



COMPeTITIve 
reSeArCh GrAnTS
The Carnegie Mellon Portugal 
Program, through the Portuguese 
Foundation for Science and Tech-
nology (FCT) funds a number of in-
novative research projects, which
are selected by means of open 
calls and independent evaluation 
by international experts. Each 
proposal must include at least 
two research institutions in Por-
tugal, one research group at Car-
negie Mellon and one Portuguese 
company. A financial commitment
from the industrial partner is ex-
pected, which can take many 
forms from direct funding to man 
power or prototyping. Research 
projects typically involve faculty
members, researchers, and Ph.D. 
students. It is desired that they 
also result in research opportuni-
ties for undergraduates, both as
a tool for recruiting talent and
as a means of promoting the sci-
entific culture of our society. 
Beyond traditional measures of
success, such as scientific and 
technological significance of re-
sults, quality and number of pu-
blications, patents, degrees con-
ferred, and number of students, 
post-doctoral and other young 
researchers involved, the impact
of projects will be measured  also
by the successful deployment
of research prototypes and the
adoption of new services by lea-
ding companies and by building 
successful partnerships between 
industry and academia.

Ph.D. AnD POST-DOC feLLOwShIPS 
High-potential young researchers can apply to a number of Ph.D. 
and Post-Doc fellowships, which are awarded by FCT on a yearly 
basis in the various key focused areas of the Carnegie Mellon | Por-
tugal Program. Ph.D. Students are enrolled in the Carnegie Mellon | 



Portugal dual degree programs 
as outlined in Section 06 Trai-
ning the Best.

SenIOr reSeArCher 
POSITIOnS
In the spirit of the Ciência 2007 
and Ciência 2008 Programs, 
which were designed to bring 
up to one thousand researchers 
with a Ph.D. to the Portuguese 
scientific community, the Carne-
gie Mellon | Portugal Program 
enables the participating institu-
tions to recruit and hire experi-
enced international researchers, 
who will strengthen the existing 
critical mass in key focused are-
as of ICT, where Portugal can
have a comparative advantage.

reSeArCh ChAIrS
Through close cooperation with 
industry and a policy of mat-
ching funds, FCT provides uni-
versities with endowed chairs 
aimed at attracting leading sci-
entists from around the world. 
As in the case of senior research 
positions, the Carnegie Mellon | 
Portugal Program shall assist the 
institutions by training their pro-
fessional recruiters and raising 
the international awareness of 
the available opportunities.

InSTITUTIOnAL 
SeeD fUnDInG
To jump start the collaboration
with Carnegie Mellon, FCT signed

a number of program oriented contracts, which provided the parti-
cipating institutions with the means to set up the dual degree pro-
grams, to recruit new students and faculty, to promote exploratory
visits to the United States and to initiate the first collaborative re-
search projects. As the program progresses funding will be made avai-
lable essentially through competitive calls.

high-potencial young researchers can apply to 
a number of Ph.D. and Post-Doc fellowships, which are 
awarded by fCT on a yearly basis in the various key fo-
cused areas of the Carnegie Mellon | Portugal Program.



DUAL DeGree Ph.D. 
| PrOfeSSIOnAL 
MASTer | COUrSeS 
| eXChAnGe 
PrOGrAMS
Consortia of Portuguese univer-
sities cooperate with Carnegie 
Mellon to offer world-class gradu-
ate programs, where Ph.D. stu-
dents and professionals from the
industry are trained partly in Por-
tugal and partly in the United Sta-
tes, develop research projects un-
der co-supervision by faculty on 
both sides of the Atlantic, and 
receive a degree both from a 
Portuguese institution and from 
Carnegie Mellon. In addition, stu-
dents in other graduate pro-
grams and faculty members of 
participating institutions have 
the opportunity to spend time 
at Carnegie Mellon’s labs and de-
partments, where they are ex-
posed to the best practices of a 
vibrant interdisciplinary research 
environment. Simultaneously, the

Program promotes both short and longer visits of Carnegie Mellon facul-
ty of Portuguese institutions to give lectures, teach advanced courses 
and intensify the research collaboration. Summer Academies are de-
signed to bring together the academic and industrial communities in Por-
tugal.

CArneGIe MeLLOn POrTUGAL PrOGrAM

RESEARCH EDUCATION INNOVATION

Ph.D.
Theses

Dual Degree
Ph.D. Programs

Professional
MSc Programs

Master
Theses

Industrial
Affiliates

STrUCTUre 
By InSTrUMenTS

Collaborative
Projects

CArneGIe MeLLOn POrTUGAL PrOGrAM

“we at Carnegie Mellon are pleased and proud of the 
great progress we have made in Portugal.  we have forged 
strong partnerships and established world-class educa-
tional and research programs which are already contribu-
ting to Portugal’s progress.”

Jared L. Cohon, President of Carnegie Mellon University
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Since its inception the Carne-
gie Mellon | Portugal has strived 
to identify the key focused are-
as of ICT where Portuguese uni-
versities and companies can be-
come world leaders in high-im-
pact research and innovative 
products and services. In colla-
boration with colleagues at Car-
negie Mellon and partners from 
the local industry, the scientific 
community has been engaged in 
a broad discussion, which deepe-
ned the perception of the need 
for a clear focus and allowed a 
number of relevant topics to 
emerge in a bottom-up fashion.

neXT GenerATIOn 
neTwOrKS fOr 
TrUSTeD hIGh-
-QUALITy ServICeS
As many of the world’s commu-
nication and computation infra-
structures expand, connect and
evolve into one pervasive mesh of 
heterogeneous devices, we wit-
ness large investments to bring fi-
ber directly to most homes and 

the fast convergence of large-scale data processing facilities, ultra-
portable computers, intelligent vehicles, safety and health-care sys-
tems, energy-aware technologies and peer-to-peer architectures. 
Network operators, equipment manufacturers and government regu-
lators are now confronted with ever changing system architectures, 
traffic demands, and costumer expectations with respect to quality of 
experience, brought now to new levels for example by high-definition 
television over IP. Not satisfied by simply acquiring information from 
centralized servers, many of today’s users want to upload their own 
content and share it with the world. Likewise, businesses are beco-
ming increasingly global with teams collaborating across continents 
and time zones, requiring massive data transfers and high-speed con-
nections for multimedia communication.

Key STrATeGIC 
AreAS

CArneGIe 
MeLLOn
POrTUGAL 
PrOGrAM

Mathematics of 
Information and
Communication

Public Policy & 
Entrepreneur-
ship Dynamics 

in New ICTs
Cyber-Physical Systems 
for Ambient Intelligence

Next Generation Networks
for High-Quality Trusted 

Services

Software Engineering
for Large-Scale Dependable 

Systems

Human-Centric 
Computing

STrUCTUre By TheMATIC AreAS
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The high-performance networks 
of the future must provide their 
customers with unhindered ac-
cess to the world wide web of 
people and things, which must 
be available at all places and in 
all moments, automatically and 
without delays, irrespective of 
the underlying optical, cable or 
wireless infrastructure, yet au-
tomatically adapting to and ta-
king optimal advantage of the 
available features of the access 
device.

MAIn TeChnICAL 
ChALLenGeS:

DESIGN AND INTEGRA-
TION OF FUTURE INTERNET
TECHNOLOGIES
Seamless communication and 
service continuity over the emer-
gent global network requires in-
novative technologies, which can
be integrated, optimized and 
operated with ease over mul-
tiple domains, from the physi-
cal communications channel up 
to the services and applications 
as seen by the user. This includes 
an all fiber infrastructure capable 
of carrying massive traffic across 
the network to individual homes 
and businesses, as well as an ar-
ray of wireless gateways that ena-
ble mobile services and reli-
able connectivity in dense and 
volatile environments. The finite 
amount of wireless spectrum 
asks for dynamic resource allo-
cation based on new hardware 
and software for flexible radio. It 
is important to investigate how
novel lower layer techniques
ranging from cognitive radio to
multiple-antenna systems and



cooperative comunications (e.g.
relaying, beam forming, and net-
work coding) can be leveraged
by the communications proto-
cols at higher layers of the sys-
tem architecture to provide the
necessary through put and ro-
bustness guarantees. Mesh net-
works, home networks and vehi-
cular networks will complement 
the cellular infrastructure in ways 
that are yet to be explored, with 

theoretic models and the search 
for equilibrium. Increasingly the
network will interact more and 
more with the physical world 
through wireless enabled ob-
jects, also known as the Inter-
net of Things, which are likely to 
change traffic patterns and alter 
services and applications thus 
justifying the development of 
new architectures and protocols.

SECURITy, PRIVACy 
AND TRUST
The growth of the ICT sector is 
strongly dependent on the level 
of confidence with which the 
average costumer is willing to 
carry out electronic transactions 
over the network. It is not suffi-
cient for the infrastructure, pro-
tocols and services to be secure, 
their level of security must be 
obvious to anyone wishing to use 
them. This includes the correct 
usage of enabling technologies 
for security like cryptography, 
protection against spoofing at-
tacks on wireless and cable links, 
active measures against iden-
tity theft by means of phishing, 
virtual machines to isolate mal-
ware, trust primitives for soft-
ware updates, traitor tracing for 
peer-to-peer content, intrusion 
detection, and other defense 
mechanisms capable of adapt-
ing to the constant surge of new 
attacks and vulnerabilities. Elec-
tronic IDs can be included in the 
effort towards implementing re-
liable identity management. 
Security should not be an add-on
to existing communication pro-
tocols and services, but rather a 
primary concern in the design of 
new information and communi-
cation technologies.

users roaming from one network 
to another seamlessly or even tu-
ning simultaneously to multiple 
access points for higher rates 
and efficiency. Decisions on the 
best radio access technology 
selection may be based on con-
text awareness and localization. 
The selfishness of users and de-
vices that compete for common 
network resources can be taken 
into account based on game-

“Critical Software progress 
depends very much on its capacity 
to access knowledge, to develop 
expertise, and to engage talented
people in addressing the challenges 
we face continuously.
The Carnegie Mellon Portugal Pro-
gram is all about this! In short, it has 
been an extraordinary opportunity 
to improve our capacity to succeed 
in the global and highly demanding 
markets we have been working in.”
Gonçalo Quadros, CeO, Critical Software



APPLIED MACHINE 
LEARNING FOR TRAFFIC 
ANALySIS AND EFFICIENT 
NETWORK MANAGEMENT

Peer-to-peer communication and
social networking are only two 
examples of recent develop-
ments that are fundamentally
changing how information and
data packets flow within a large-
scale communications network.
By collecting and compressing 
massive quantities of data on net-
work traffic and employing tailored 
machine learning and data mining
techniques, it should be possible 
to characterize, at least par-
tially, the resulting patterns of 
network usage. A natural step 
could be to investigate how 
root-cause analysis can predict 
demands, anticipate problems, 
reduce congestion and combat 
failures. The key is to understand 
how the decisions made by a 
myriad of devices based on local 
rules and partial information im-
pacts the emergent behavior of 
large-scale networks as a whole.

NETWORK ASSESSMENT 
AND EVALUATION

How customers value the ser-
vices provided by high-perfor-
mance networks is ultimately 
determined by the levels of sa-
tisfaction they reach during their 
interaction with the various sys-
tems. Standard metrics such as 
packet loss rates or transmis-
sion delay are clearly insufficient 
to capture the end user’s satis-
faction, which is closely tied to 
human perception and our ability 
to process intelligible speech or 
tolerate certain classes of visual 

CASe STUDy: web Security and Privacy (weSP): 
weaving Together Technology Innovation with 
human and Policy Considerations
 
PrInCIPAL InveSTIGATOrS (PIs): Vassilis Kostakos, Uni-
versidade da Madeira, and Norman Sadeh, Carnegie Mellon 
COMPANIES: Portugal Telecom / Sapo
TEAMS: IST/UTL, UMa, UMinho, Carnegie Mellon

This project addresses fundamental web security and privacy ques-
tions, and it will do so through a research program that weaves 
together technology development and deployment efforts with 
human and policy considerations. Specifically, the project, which 
brings together three Portuguese Universities (Universidade da 
Madeira, Universidade do Minho, and Instituto Superior Técnico), 
a multi-disciplinary team from CMU, and a Portuguese end-user 
organization, Portugal Telecom, is organized around five research 
tasks: T1 – “User-Controllable Security and Privacy for Mobile and 
Social networking Applications” will focus on the development and 
validation of novel policy authoring and auditing tools along with 
novel machine learning algorithms aimed at empowering users to 
more effectively control their security and privacy settings. This 
work will be validated in the context of actual deployments of mo-
bile social software applications in Portugal and at Carnegie Mellon.  
T2 – “Combating Phishing on the fixed Internet and on the Move” 
will extend earlier research on combating phishing attacks and ex-
plore new tag-based solutions to help counter phishing attacks in 
the context of mobile and pervasive computing scenarios. These 
technologies will be evaluated through a combination of user stu-
dies and pilots. T3 – “Trust Services: Building Trust through Iden-
tity, Design and reputation” will develop and evaluate new in-
terfaces and social networking mechanisms aimed at support-
ing trust in the context of mobile and pervasive computing 
scenarios. T4 – “Lawful services” will evaluate the feasibility of 
automated approaches to detecting copyright violations in the 
context of services such as peer-to-peer networks. T5 – “Trus-
ted software” will complement work conducted in Tasks T1-T4 
through the development of formal methods aimed at validating 
policy languages developed in the context of the other tasks.

http://wesp.cmuportugal.org



artifacts. Consequently there is
need for research on testing 
methodologies and measurable 
criteria by which networks can 
be assessed and compared. More 
adequate metrics should be in-
corporated into the optimization 
and planning that governs the 
interaction between different 
operators and user terminals. 
The objective must be to maxi-
mize network efficiency whilst 
minimizing the effort of each 
network entity and guarante-
eing a prescribed level of quality 
of experience. Multimedia ser-
vices should be context-aware 
and adapt to the conditions of 
the network and the terminal of 
the user. Network virtualization, 
with large pools of networked 
physical machines that can host 
tens of thousands of virtual ma-
chines and services, emerges as 
a possible tool to provide diffe-
rentiated services requirement 
specific methods for manage-
ment and assessment.
 

REGULATING, CHARGING 
AND BILLING

With the paradigm shifting from 
connection oriented traffic to dis-
tributed systems with constant
roaming among multiple ser-
vice providers, it is not yet clear 
how governments should regu-
late the telecommunications sec-
tor and how businesses can char-
ge for their services in a fair and 
effective manner without incur-
ring excessive management over-

A natural step could be to investigate how root-cause 
analysis can predict demands, anticipate problems,
reduce congestion and combat failures.

“Perhaps the most impor-
tant aspect of the Carnegie 
Mellon | Portugal Program is 
the interaction with the fa-
culty and students of both 
universities.”
João Mota, Ph.D. student in Electri-
cal and Computer Engineering (ECE)

CArneGIe MeLLOn 
POrTUGAL PrOGrAM



head. Economic trends are poin-
ting towards a fragmented mar-
ket, in which communication ser-
vices are often offered by auto-
nomous service providers who 
are independent of the customer
management, access network 
provision and core network ma-
nagement entities. Load balan-
cing techniques must also be re-
visited to account for new modes
of communication in which users
are as much service providers as
service recipients. Ultimately, we
must seek ways for the network
infrastructure and its protocol
stack to provide the means to
track individual users without
compromising their privacy, mea-
sure their contributions and their
benefits, and produce a billing 
scheme that ensures the econo-
mic viability of successful servi-
ces.

Opportunities and 
Competitive Advantages 
for Portugal:

Portuguese universities have a 
number of research groups who are 
actively involved in European proj-
ects in the area of Future Internet, 
including the networks of excel-
lence Euro-NF and NewCom++. As 
countries and companies join ef-
forts to envision the network of the 
future, Portugal cannot afford to be 
left behind on pooling its resourc-
es towards contributing to these 
developments in key areas where 
universities and companies have a 
competitive advantage.
As the largest operator in the 
country, Portugal Telecom (PT) 
is naturally a key player in this en-
deavor and a major contributor 

As countries and companies join efforts to envision 
the network of the future, Portugal cannot afford to be 
left behind on pooling its resources towards contribut-
ing to these developments in key areas where universi-
ties and companies have a competitive advantage.



to the Carnegie Mellon | Portu-
gal Program. PT engineers have 
started collaborating with Cylab 
at Carnegie Mellon to enhance 
their capabilities to model, mine, 
monitor and manage the qual-
ity of service, dependability and 
security of key components of 
their IP infrastructure. Another 
important work stream focused 
on improving PT’s portal Sapo’s 
anti-phishing security mecha-
nisms. The research community in 
Portugal has a great deal to contri-
bute to this effort, with exper-
tise ranging from complex event 
processing, system’s modeling 
and machine learning to protocol 
engineering and integration of 
heterogeneous networks. Sever-
al departments have strong labs 
in the development of hardware 
and electronics, with important 
contributions involving measure-
ment and real-world experimen-
tation.
Larger companies such as Nokia
Siemens Networks, but also small 
and medium enterprises, such as 
NDrive (see box), can benefit 
from the synergies among resear-
chers in hardware and software
to develop new products that
incorporate the latest develop-
ments in cooperative transmissi-
on, secure networking and self-
-configuration, among others.
Recognized as a country of early 
adopters, whose inhabitants have 
a strong inclination towards multi-
media services and novel commu-
nication devices; Portugal has the 
potential to become a testbed for 
preliminary assessment of future 
networking technologies.

CASe STUDy: The DrIve-In Project 
in vehicular networks

PrInCIPAL InveSTIGATOrS (PIs): Michel Ferreira, IT, FCUP 
and Ozan Tonguz, Carnegie Mellon
COMPANIES: Geolink, NDrive

TEAMS: FCUP, FEUP, IT, UA, Carnegie Mellon

The DrIve-In project (Distributed routing and Infotainment through 
vehicular Inter-networking) aims at investigating how vehicle-to-
vehicle communication can improve the user experience and the 
overall efficiency of vehicle and road utilization. Computer scien-
tists from the University of Porto teamed up with communications 
engineers from the Instituto de Telecomunicações and the Univer-
sity of Aveiro, wireless networking experts from Carnegie Mellon 
and nDrive (a Portuguese manufacturer of portable navigation 
devices) to develop innovative technologies and applications for 
vehicular ad-hoc networks. The project includes a large-scale ex-
perimental testbed with 300 vehicles that is funded by nDrive, as 
well as hardware and software for collaborative navigation.

http://drive-in.cmuportugal.org/



CASe STUDy: M3 – Modeling, Mining and 
Monitoring Routing Configurations for Security

PrInCIPAL InveSTIGATOrS (PIs): Hyong Kim, Carnegie 
Mellon; José Alegria, Portugal Telecom

The main goal of this early project was to test and develop 
Carnegie Mellon’s Minerals framework to model, mine/analyze 
and monitor potential configuration problems in complex IP 
networks. The first test bed used was PT’s International IP 
network and it covered a) routing policy analysis, b) BGP com-
munity and complexity analysis, c) ACL analysis, and, finally, 
d) QoS analysis and visualization. Later, different mecha-
nisms were developed to analyze dynamic aspects of the net-
work, like problematic operational patterns. As a follow-up of 
this initial project, 4 Professional Master of Science theses 
were developed by PT employees, under the supervision of 
Prof. hyong Kim at Carnegie Mellon, Information networking 
Institute, covering a) Operational optimization of firewalls in 
large corporate networks (PrOMeTheUS), b) A consolidated 
QoS management framework (Q-AnDrew), c) root cause 
analysis in large and complex networks (eTyMOn), and d) 
BGP routing visualization tool (IP-CONFIG). The first three 
theses (MSIT-IS) were applied to key parts of PT’s large in-
ternal corporate network and are being further developed to 
support the full network. The last thesis (MSIn) was applied 
to PT’s International IP network.

SOfTwAre enGIne-
erInG fOr LArGe-
SCALe DePenDABLe 
SySTeMS
Software is a key enabler of eco-
nomic development as it provides 
the means to store, process and 
exchange information as varied 
as catalogs of products, items in 
a warehouse, positioning of ve-
hicles, market transactions, and 
energy measurements. To meet 
the challenges of globalized soft-
ware development, where thou-
sands of components must be 
combined to provide the cus-
tomer with an adequate appli-
cation or information system, 
program modules must be en-
gineered to operate in a seam-
less and reliable way with each 
other, adapting to unpredictable 
scenarios, recovering from un-
expected breakdowns and provi-
ding simple means to maintain or 
extend their features and con-
figurations. To satisfy these re-
quirements, software cannot be
developed in an ad-hoc fashion.
Thus, better software engineering
methodologies and tools offe-
ring agility and fast delivery 
emerge as an indispensable tool 
for developing the information 
systems of the future.

MAIn TeChnICAL 
ChALLenGeS:

DEPENDABLE SOFTWARE 
SySTEMS 
The development of industrial 
strength software requires new 
ways to certify the integrity, the 
correctness and the inter-opera-



bility of different modules and 
systems, even when such sub-
systems must operate across 
large-scale networks, and sub-
ject to continuous updates and 
extensions. This objective can 
be attained by means of formal 
methods from computational 
logic and type theory, which can 
be used to develop new high-
level design and implementa-
tion idioms that are intrinsically 
reliable and extensible, as well 
as verification tools. Some in-
tervention by human operators 
is likely to be necessary even 
in the presence of self-healing, 
self-adaptive software. There-
fore, research should be de-
voted to identifying critical sce-
narios in which human oversight 
and actions are indispensable, 
leading to novel methodologies 
for dealing with highly complex 
software systems.

COLLABORATIVE 
WORKFLOW SOFTWARE 

Many software packages from 
business applications to multi-
player games are now being de-
veloped by large teams that are 
spread out in various parts of the 
globe. This is possible be-cause 
workflow software and online 
collaboration tools allow for a 
project to be divided into mul-
tiple chunks that are sent out
to different developers, whose 
work is then assembled to pro-
duce the final product. New in-
frastructures for distributed soft
ware development will provide
the fertile ground over which
global innovation networks are 
likely to grow.

Some intervention by human operators is likely to 
be necessary even in the presence of self-healing, 
self-adaptive software.



SOFTWARE MODULES FOR 
GLOBAL SUPPLy CHAINS
Inventory tracking, automatic 
transactions and consistent dis-
tributed databases are some of 
the key ingredients of modern 
supply chain management. Soft-
ware systems for multinational 
enterprises must enable reliable 
real-time monitoring of goods 
and processes, thus ensuring 
that vital data is freshly availa-
ble to all key partners and deci-
sion makers at all stages of the 
global supply chain. Research in 
this direction must rely on the 
real-world data collected by inter-
nationally operating companies.
Challenges also include dealing
with shared data-sets where par-
ties with conflicting interests 
recognize the benefits of collabo-
ration, but impose strong bounds
on the admissible information 
flows.

MULTI-CORE AND 
PARALLEL SySTEMS

The multi-core processor is to-
day a standard building block.
It is commonly used in the edge
(servers, proxies) and in the core 
(routers switches using network 
processors) and it is an appro-
priate computational substrate
for telecommunication workloads 
because this class of workloads
tends to exhibit large amounts of 
parallelism. Sharing of the com-
putational capacity of multi-co-
res contributes heavily to the
end-to-end delay that users ex-
perience. A comprehensive theo-
ry with algorithms for sharing
resources and for proving upper
bounds on the delay experi-

enced by an individual program does exist, however this theory is argua-
bly not yet well developed for multi-cores. Moreover, it does not take 
into account the effects of contention for internal buses and switched 
interconnection networks inside a multi-core. It is now clear that future 
massive parallel processing will bring concurrency to the center of soft-
ware engineering concerns. Harvesting the benefits of parallelization will 
require new programming abstractions and tools for expressing parallel 
programs at a high level, verifying correctness properties of concurrent 
code, and efficiently executing code on modern multi-core platforms.



Opportunities and 
Competitive Advantages 
for Portugal:

Several Portuguese departments
and research institutes in the
area of computer science have
a strong tradition in information
systems, software development,
formal methods and computa-
tion logic. In the recent past this 
has lead to a number of success-
ful spin-offs such as Novabase, 
Critical Software and OutSys-
tems, who are key innovators 
worldwide. The connection bet-
ween these companies and the uni-
versities can be further levera-
ged by a close cooperation with 
Carnegie Mellon, whose School of 
Computer Science is widely recog-
nized to be the best in the world in 
several key areas.

CASe STUDy: INTERFACES - Certified 
Interfaces for Integrity and Security 
in extensible web based Applications

PrInCIPAL InveSTIGATOrS (PIs): Luis Caires, fCTUnL and 
frank Pfenning, SCS, Carnegie Mellon
COMPAny: OutSystems 

TEAMS: FCTUNL, FCUL, Carnegie Mellon

A collaborative project joining computer scientists at Universidade 
nova de Lisboa, faculdade de Ciências da Universidade de Lisboa 
and Carnegie Mellon aims at the development of new techniques 
for enforcing security, integrity, and correctness requirements 
on distributed extensible web-based applications by introducing 
novel, semantically rich notions of interface description languag-
es, based on advanced type systems and logics. The company 
partner is OutSystems, who develops integrated platforms for the 
delivery and management of web business applications using agile 
methods.

http://ctp.di.fct.unl.pt/InTerfACeS/nGn44About.html

CyBer-PhySICAL 
SySTeMS fOr AMBI-
enT InTeLLIGenCe
The convergence of computation,
communication, sensing and con-
trol capabilities in relatively small 
devices at very low cost has sig-
naled the advent of so called cy-
ber-physical systems, composed
by large numbers of indepen-
dent nodes that take measure-
ments from physical processes 
and interact with the surroun-
ding environment. These mas-
sively distributed systems can 
have many different applica-
tions ranging from the safety 
monitoring of roads, bridges, 
buildings, water distribution sys-
tems and public transportation 

“Participating in the in-
terfaces Project provided out-
systems a fresh look into our 
products from emerging areas 
of expertise.

Carnegie Mellon
University’s excellence in user experience methologies, and 
our own ideas and experience, have stimulated innovation 
troughout the company, leading to a better product for our 
customers and the industry.”

Paulo rosado, CeO OutSystems



CASe STUDy: AeMInIUM - freeing 
Programmers from the Shackles 
of Sequentiality

PrInCIPAL InveSTIGATOrS (PIs): Paulo Marques, FCTUC, 
Nestor Cataño, Universidade da Madeira, and Jonathan 
Aldrich, Carnegie Mellon University 

COMPAny:  novabase

TeAMS: FCTUC, DME/UMa, Carnegie Mellon 

Current programming systems shackle developers to a sequential 
coding paradigm. This paradigm hampers developers from taking 
advantage of emerging large-scale multicore hardware. we pro-
pose a platform which builds in concurrency by default: instead 
of sequencing code, programmers express dependency informa-
tion, which is used by a compile time checker to verify correct-
ness conditions, and by the libraries and runtime system to enable 
concurrent execution. As a result, developers can write parallel 
code in a natural style and have confidence in its correctness and 
performance.
The Aeminium Project – freeing Programmers from the Shackles of 
Sequentiality – aims at addressing this fundamental problem: how to 
provide mainstream programmers with a practical framework for de-
veloping massively concurrent applications. In particular, we propose 
to create a platform which builds in concurrency by default: instead 
of sequencing code, programmers express dependency information, 
which are used by a compile time checker to verify correctness condi-
tions, and by the libraries and runtime system to enable concurrent 
execution. As a result, developers can write parallel code in a natural 
style and have confidence in its correctness and performance. We ex-
plicitly target modern mainstream object oriented programming en-
vironments, like Java and .neT, used by common programmers in the 
majority of common application domains.

http://aeminium.dei.uc.pt/index.php/AeminiumTo enable applications
to run on cyber-physical
systems, signal proces-
sing, communication and
control algorithms must 
be re-thought to account
for the strong restrictions
in terms of power and
computational capabili-
ties.

systems to the provision of re-
mote healthcare services and 
support to first responder in emer-
gency scenarios. To face the chal-
lenges posed by numerous ap-
plication scenarios, sensors and 
actuators must coordinate their 
efforts to achieve a global beha-
vior that mirrors ambient intel-
ligence, i.e. the ability of cyber-
physical systems to use the col-
lected data in a distributed fashion 
to solve problems in a collaborative 
way.

MAIn TeChnICAL 
ChALLenGeS:

ROBUST SENSOR-ACTUA-
TOR NODES
The ability of a cyber-physical 
system to meet the challenge of
a particular application clearly de-
pends on the characteristics of
individual nodes, which must be
small enough to be embedded in
the environment, robust enough
to survive adverse conditions,
tamper-proof to resist malicious
attacks, flexible enough to adapt
to new conditions or applications,



and complex enough to be able to 
sense, compute and communi-
cate over a typical noisy channel. 
In particular, new sensing and ra-
dio technologies are necessary,
which can operate for example
inside large buildings or in under-
ground structures.

DISTRIBUTED SENSING 
AND ACTUATION
To enable applications to run on 
cyber-physical systems, sig-
nal processing, communication 
and control algorithms must be 
re-thought to account for the 
strong restrictions in terms of 
power and computational capa-

bilities. The information picked 
up by heterogeneous sensors 
must be secured and can be com-
bined with other information 
about the physical world that is 
generated by users and made 
available through the web (e.g. 
pictures posts with GPS informa-
tion). Node mobility, for example 
through network robot systems, 
changes the picture once again, 
forcing cooperative control to 
work even in the presence of high-
ly volatile channels. Design issues 
include cooperative localization, 
navigation, environment percep-
tion, map building, task allocation, 
and task execution.

A top-down design would allow for the system designer to specify the functionalities of the 
system as a whole, which could then be translated semi-automatically to code that runs on 
each individual node. 

NETWORKED 
INFRASTRUCTURES
As sensor nodes are embedded 
seamlessly in buildings, water 
pipes, electrical grids and even 
inside textile fabric, these re-
sulting cyber-physical systems 
will be able to collect very large 
amounts of data, compute the 
necessary inferences, and make 
decisions that can increase the 
life-cycle of these infrastructu-
res, identify possible risks and pre-
vent disruption of service or at-
tacks on their integrity.

MIDDLEWARE FOR LARGE-
SCALE DEPLOyMENTS

The design of massively distribu-
ted applications poses great 
challenges to the programmer 
and to developers of program-
ming languages. A top-down de-
sign would allow for the system 
designer to specify the functio-
nalities of the system as a who-
le, which could then be translat-
ed semi-automatically to code 
that runs on each individual no-
de. These micro-programs and 
their updates and configurations 
then have to be spread over the
network, which from an operati-
onal point of view also requires 



dedicated middleware and ad-
equate interfaces for the system 
administrator. Embedded nodes 
are becoming more and more pow-
erful, but complex to specify and 
develop. On one hand, new mul-
tiprocessor and multi-core tech-
nologies are being used for small 
devices, which allows building 
more powerful applications, but 
that imposes new requirements 
in terms of resource management 
(CPU, memory, power, etc). On 
the other hand, applications be-
come more complex to specify, 
imposing the need for advanced, 
but more and more reliable, oper-
ating systems and programming 
languages.

    SCALABLE QUERy 
PROCESSING
The large number of sensing de-
vices produces an enormous 
amount of sensor readings and 
clearly this generates an enor-
mous amount of traffic. Fortu-
nately, application designers are 
not interested in obtaining every 
sensor reading but designers are 
rather interested in answering 
high-level queries such as “What is 
the maximum temperature in this 
area?” or “Is there a person in this 
room?”. It is therefore typically 
not necessary to communicate all 
sensor readings since it is possible 
to compute answers to such que-
ries inside the network. Novel ap-
proaches have been recently pro-
posed that exploit one of the main 
features of CPS: tight coupling of 
computing and communications 
with the physical environment and 
dynamics.

Opportunities 
and Competitive Advantages for Portugal:

Companies like Critical Software, ISA, Siemens, Efacec and BioDevices 
have been successful at developing technology that combines sen-
sing, computation and communication for applications as varied as air-
craft control, utility monitoring, transportation systems, power net-
works and automation. In addition, Portugal has been a leader in renew-
able energy sources, whose outputs must be integrated in the smart 



grids of the future, supported by 
state of the art information and 
communication technologies.
On the other hand engineering 
schools in Portugal have a tradi-
tion of solid education in elec-
tronics and communications, 
which combined with software 
for real-time applications could 
yield new technologies for cy-
ber-physical systems with wide 
applications in homes, offices, 
factories and other infrastruc-
tures.

CASe STUDy: The vital responder Project

PrInCIPAL InveSTIGATOrS (PIs): João Paulo Cunha, 
IEETA/UA, Prya Narasimhan, Carnegie Mellon
COMPANIES: BioDevices, MacLaren, Petratex

TEAMS: IEETA/UA, IT, FCUP, FEUP, Carnegie Mellon

The goal of the vital responder research project is to explore the 
synergies between innovative wearable technologies, scattered 
sensor networks, intelligent building technology and precise lo-
calization services to provide secure, reliable and effective first-
response systems in critical emergency scenarios. The core pro-
blem under consideration is to evaluate human stress in real-time 
under adverse conditions, by means of continuous online vital sign 
monitoring of first responders. Turning this vision into engineering 
reality requires significant advances on the several fronts: (a) real-
-time information gathering of body signals is very hard to achieve 
in uncontrolled and dangerous environments, (b) GPS based loca-
tion systems do not work indoors, and (c) inter-disciplinary re-
search between engineers and clinicians on the origins and nature 
of physiological stress is still at an infant stage. The “silver bullet” 
is provided by a high-tech company named Bio-Devices, which 
together with researchers at the University of Aveiro developed 
a suite of non-intrusive wearable technologies, as inconspicuous 
as a t-shirt, capable of gathering relevant information about the 
individual. The next step, which is currently taken in collaboration 
with researchers at IT, University of Porto and Carnegie Mellon is 
to view vital Jackets as nodes of a distributed system that levera-
ges the rich data sets with short-range communication, intelligent 
building technologies and localization capabilities. Ultimately the 
team will deploy a prototype infrastructure that enables continu-
ous online monitoring of the collected information. Companies like 
McLaren electronics and Petratex are also involved in the project.

http://vitalresponder.cmuportugal.org 

hUMAn-CenTrIC 
COMPUTInG
Although much has been ac-
complished in terms of develop-
ing hardware interfaces such as 
mice or touch screens, as well as 
software metaphors such as clos-
ing windows and opening menus, 
computers, small and large, are 
still far from the effortless usa-
bility that guarantees customer 
satisfaction. Users must still learn 
and adapt to interfaces that are not 
always intuitive and easy to under-
stand. It is therefore only natural to 
ask why it is not the machine that 
adapts to the human users, e.g. by 
learning their behaviors, adapting 
the environment, communicat-
ing in natural ways and offering 
alternatives and decision paths 
that match human senses and de-
sires. To be successful, research 
in this area should be carried out in 



a highly inter-disciplinary fashion, 
combining elements of engineer-
ing with sociology, psychology and 
the arts.

MAIn TeChnICAL 
ChALLenGeS:

CONTExT-AWARE
SERVICES 
Using the inputs from various 
sources of information, such as 
sensing equipment and computer 
vision, applications will be able 
to infer the values of attributes 
such as physical location, physi-
ological state, personal history, or 
daily behavior patterns of users.
Ultimately, we aim at ICT for all,
including people with special ne-
eds that can be accommodated
by means of dedicated interfaces. 
The system should provide loca-
tion-based user-oriented services 
that are tailored to a particular sit-
uation and a particular user, be it by 
delivering the right information at 
the right time or providing the right 
assistance by means of augment-
ed reality at home or in the office.

NExT GENERATION 
SOCIAL NETWORKING
The advent of Web 2.0 software re-
vealed once again the innate neces-
sity of human beings to sha-
re their experiences, tastes and
feelings with a community, which
can now be widely spread around 
the world. Beyond the potential
for personal enjoyment, social
networking promotes business
by allowing a faster search for 
people and opportunities. Under-
standing how the enabling technol-
ogies for social networking, such

as collaborative work, content sharing, instant messaging and reputa-
tion based systems, can be used to improve all facets of our lives offers
large uncovered ground for research.

To be successful, research in hCI should be carried
out in a highly inter-disciplinary fashion, combining 
elements of engineering with sociology, psychology
and the arts.



INNOVATIVE LANGUAGE 
TECHNOLOGIES
Language and speech are es-
sential towards understanding 
the innate human ability to think
and communicate. Computer 
aided language learning and spe-
ech-to-speech machine transla-
tion are only two examples of
applications that offer relevant
research challenges yet to be
met. The solution is sure to re-
quire not only machine learning
and pattern recognition techni-
ques but also waveform synthesis 
and voice morphing.

ENHANCED HUMAN 
INTERACTION WITH 
MOBILE TECHNOLOGy
Technological advances are em-
bedding more and more power-
ful computation and communi-
cation in both mobile systems 
and everyday objects, creating 
a dense ecosystem of increa-
singly connected smart objects, 
each capable of performing a 
complex sets of tasks. But human 
interaction with these sophisti-
cated systems is limited, based 
on a paradigm of buttons, dials 
and on-screen widgets borrowed 
from the world of desktop com-
puting. We must transcend these 
limiting paradigms and create 
enriched human interactions in 
order to make accessible the so-
phisticated functionality inher-
ent in smart objects.

CASe STUDy: reAP.PT - Computer Aided 
Language Learning (CALL) reading Practice

PrInCIPAL InveSTIGATOrS (PIs): N. Mamede, INESC-ID, 
and M. Eskenazi, Carnegie Mellon
COMPAny:  Porto editora
TeAMS:  INESC/ID, FUL/UL, UALg, Carnegie Mellon 

In order to enable students to learn to read another language, 
a good tutoring system should give them much opportunity for 
practice and make the experience as engaging and personalized 
as possible. The reAP.PT system is being designed to comple-
ment teacher time by giving the student documents to read and 
questions about new words they have seen in the documents. It 
will personalize the work by choosing texts in Portuguese that are 
at the reading level of the individual student, presenting words 
that that student needs to learn and having documents on sub-
jects that the student is interested in. Questions will be automati-
cally generated about the meaning of the words that the student 
saw in a document and reports will be given to the student and 
to their teacher.

https://www.l2f.inesc-id.pt/wiki/index.php/reAP.PT

CASe STUDy: PT-STAr – Speech Translation 
Advanced research to and from Portuguese

PrInCIPAL InveSTIGATOrS (PIs): Luísa Coheur, INESC-ID, 
and Alan Black, Carnegie Mellon
TeAMS: FUL/UL, INESC/ID, UBI, Carnegie Mellon

Speech-to-Speech Machine Translation (S2SMT) technologies aim 
at enabling natural language communication between people that 
do not share the same language. S2SMT can be seen as a cascade 
of three major components: Automatic Speech recognition, Ma-
chine Translation and Text-to-Speech Synthesis. One of the main 
problems of this multidisciplinary area, however, is the still weak 
integration between the three components. The main goal of PT-
-STAr is to improve speech translation systems for Portuguese 
by strengthening this integration.

https://www.l2f.inesc-id.pt/wiki/index.php/PT-STAr



Opportunities and 
Competitive Advantages 
for Portugal:

The citizens of Portugal are well
known for their appetency for te-
levision, smart phones, portable 
computers and other gadgets. By 
nurturing a center of excellence 
for human computer interaction 
and empowering local companies 
with cutting-edge product deve-
lopment oriented towards ulti-
mate usability, Portugal can be-
come a living laboratory for a mo-
re humane relationship with new 
technologies. Novel interfaces 
will allow an ageing population and 
people with disabilities to keep 
up with the information age. The 
same applies to citizens with lower 
levels of education, thus providing 
a means for a more inclusive soci-
ety.

PUBLIC POLICy & 
enTrePreneUrShIP 
DynAMICS In new 
InfOrMATIOn AnD 
COMMUnICATIOn 
TeChnOLOGIeS
As exciting as scientific research 
often is, there is a long way to 
go from the first fundamental re-
sults to products and companies 
that bring comparative advan-
tages to the economy of a region 
or a country like Portugal. Under-
standing how to bridge this gap 
and boost the latent innovation 
processes is a science in itself, in 
which the establishment of public 
policies and the governance and 

CASe STUDy: Sinais - Sustainable Interaction 
with social networks, context Awareness and 
Innovative Services

PrInCIPAL InveSTIGATOrS (PIs): Nuno Nunes, LabUse, 
UMa, and Anind K. Dey, Carnegie Mellon
COMPANIES: AREAM, Greenwave, ISA, Electricidade da Ma-
deira, Horários do Funchal, Logica, Zon Madeira
TEAMS: UMa, UCP, UP, Carnegie Mellon

The Sinais project is lead by researchers at the University of Madeira
and Carnegie Mellon in partnership with Logica, Zon and electricidade
da Madeira, among others. It addresses environmental sustainabi-
lity by questioning the seductive vision of “wellbeing” afforded,
enabled and encouraged by industrialization; a vision based on
personal ownership and mass consumption. The project is situated
in the multi-disciplinary field of Human-Computer Interaction (HCI)
and has three major foci: (i) the use of sensors and machine learning 
to monitor and make sense of human behavior; (ii) the application of 
motivational theory to intentionally influence people’s behavior; and 
(iii) the use of a design mode of inquiry to address “wicked problems,” 
such as sustainability. The practical work takes place in two key areas
of human activity: resource use in the home and transportation. A 
major theme throughout the project is the use of social networ-
king services as an enabling technology. The results of the project 
will be integrated into the open-innovation model provided by the 
Madeira Living Lab that enables companies, researchers and users 
to co-create user-centric services and products as active partners in 
the research, development and innovation (rD&I) cycle.

http://sinais.cmuportugal.org/



support of innovation and entre-
preneurship processes ought to 
be guided by in-depth studies of, 
among others, regional aspects, 
technology issues, and the pro-
fessional and personal path of 
entrepreneurs and innovators.

MAIn TeChnICAL 
ChALLenGeS:

GLOBAL INNOVATION 
NETWORKS
From software development to
product engineering, many of 
today’s creative processes that
generate intellectual property
and innovative products are 
based on a global supply chain 
of talents. Many questions re-
main unanswered such as how 
these global innovation net-
works emerge, how they are e-
nergized by the synergies among 
universities and companies, how 
labor is divided among different 
peers, how the revenues of each 
partner can be ensured in a fair 
manner and how these networks 
can be sustained over long pe-
riods of time in an increasingly 
profitable fashion.

HIGH GROWTH 
TECHNOLOGy BASED 
ENTREPRENEURSHIP
Entrepreneurship is now seen 
as a critical driver of innovation 
and economic development. As 
a response, many countries, in-
cluding Portugal, have enacted 
policies to foster entrepreneurial 
activity. However, only a small 
number of fast-growing new 
firms, typically with a strong 

CASe STUDy: Madeira Interactive 
Technologies Institute (Madeira-ITI)

A new institute for interactive technologies was recently created 
at the University of Madeira, which draws from the success of 
the dual degree professional master’s program in human com-
puter interaction (MhCI). The close relationship with Carnegie 
Mellon and various companies helped the University of Madeira 
to recruit top faculty and students from all over the world. The 
institute shall function as an autonomous academic department 
with the goal of sustaining a long-term collaboration with related 
institutes at Carnegie Mellon.

http://www.m-iti.org/



knowledge base, account for the 
majority of job creation, while 
most are born small and remain 
small during their life spans. 
Thus, it is vital to improve our 
understanding of the critical fac-
tors that lead an entrepreneurial 
venture to have the desired high 
growth path, including the origin 
and experience of the founders 
and other leading employees, 
the access and characteristics 
of the capital structure and the 
expansion paths.

ICT ENABLED SERVICE 
AND USER INNOVATION
The use of advanced ICTs for de-
livering services is forcing us to 
revisit many of our assumptions 
behind service management. In 
addition, there is great interest 
in understanding how innovation
in ICT-enabled services can be 
used to differentiate and enhan-
ce commercial relationships.
One of such dimensions is to 
explore the role of ‘users’ as 
sources for new offerings in the 
service sector. What are the op-
erational antecedents that influ-
ence new service development, 
including software and proces-
ses support? To what extent 
does service innovation influ-
ence business performance? To 
what extent are users sources 
of new services? And what are 
the managerial and policy impli-
cations?

IMPACT OF REGULATION 
ON COMPETING TECHNO-
LOGIES
The ICT sector is highly dyna-
mic with new technologies emer-

ging at increasing rates and conflicting interests of operators, man-
ufacturers and costumers affecting the competition among differ-
ent infrastructures, products and services. Regulation can have a 
decisive role in determining which competitors ultimately survive 
and succeed. Without a thorough understanding of this impact, re-
gulation can hinder innovation rather than promote an environment 
where the best fit for individual and societal needs can be attained.

regulation can have a decisive role in deter-
mining which competitors ultimately survive and 
succeed.

“The Program allows a per-
son to experience two worlds: 
Portuguese and American. 
Perceive what is good or bad
and draw comparisons.”
Andreia Cristina rafael, 
Ph.D. student in Technological 
Change and Entrepreneurship (TCE)

CArneGIe MeLLOn 
POrTUGAL PrOGrAM



SEGMENTED REGULATION 
FOR NExT GENERATION 
NETWORKS (NGNS)
NGNs promise to deliver triple-
play directly to end-users through 
high-speed connections in the last
mile. However, the regulatory
context under which such invest-
ments develop has a significant
bearing on the attractiveness and 
promptness of carriers to deploy
NGNs. It has been suggested that 
no single regulatory framework
is correct under all circumstances. 
Rather, regulatory agencies must
identify specific geographic sub-
regions within each country and 
the appropriate regime in each 
region. One thus needs to study 
the determinants of segmenta-
tion and how they map to the 
appropriate requirements for 
wholesale offers of unbundled 
network elements.

POLICIeS fOr 
UnIverSAL ServICe 
PrOvISIOnInG
The primary goal of universal ser-
vice policy is to make telecom-
munications services widely avai-
lable at affordable costs. Previ-
ous attempts at deploying such 
a policy have been largely criti-
cized both in the US and in the 
EU. While reverse auctions pro-
vide an attractive way to elicit 
the true costs to reach remote 
underserved areas, one must stu-
dy how they can complement spe-
cific projects to connect all scho-
ols, hospitals and local libraries
with broadband.

CASe STUDy: Technology, Management and 
Policy for the Telecommunications Industry

PrInCIPAL InveSTIGATOrS (PIs): Pedro Ferreira, IST/
UTL, and Marvin Sirbu, Carnegie Mellon University
COMPANIES: Portugal Telecom and Vodafone

TEAMS: CMA/FCT/UNL, ISR/IST, GFM-UNL, MA/FUL, FCCN, 
MIT, UMIC, UNICEE, UCP, Carnegie Mellon

This project looks at several issues at the intersection of technol-
ogy and economics with direct application to the telecommunica-
tions industry, such as how to design new regulatory policies for 
next Generation networks (nGns) that provide substantial room 
for infrastructure investment while promoting competition at the 
services level, and new policies for universal service that consider 
the need for ubiquitous broadband access and for increased flex-
ibility in determining carriers of last resort. we have developed 
models to study the welfare implications of differentiated regula-
tory action and of the different actions that regulators may pur-
sue with respect to regulating nGns. In addition, we have studied 
the numerous difficulties that regulators may face when designing 
auctions to setup universal service policy, from technological neu-
trality to dynamic consistency.
The effectiveness of all these policies depends highly on how peo-
ple use new technologies. for this reason, this project is also plac-
ing significant effort in understanding how people use broadband, 
namely in the school environment and over 3G networks. We find 
that broadband usage in schools in Portugal yields a significant 
spillover effect to society at large. As a complement, we are cur-
rently studying different techniques to determine the hubs of so-
cial networks induced by the increased use of 3G networks. we 
aim at understanding how the structure of SMS social networks is 
different from that of voice call networks and how the influential 
hubs change from one to the other. Later on, we will turn into 
modeling the diffusion of new products and services over these 
networks hopefully disentangling the effects of influence and ho-
mophily. finally, our project will also include fundamental research 
on modeling stochastic networks. Typical models of multi-com-
modity flow networks used in telecom policy research can be up-
graded to include traffic models inspired in reflected diffusion and 
queuing systems for non-Markovian processes. we will study how 
to do so as a way to define better models for NGNs deployment. 
we will also devote effort to studying how optimization theory 
can be used to help network configuration and management, as 
well as to solve NP-hard policy problems such as finding the Nash 
equilibria of games that portray, for example, the interaction be-
tween market players and the telecom regulator.



Opportunities and 
Competitive Advantages 
for Portugal:

The spectacular growth of the 
ICTs sector and its shift of value
towards IP-based innovative ser-
vices and applications, supported 
by high-speed communication 
networks that now provide hard 
QoS guarantees, raise a number 
of challenges as to which business 
models are sustainable and which 
adaptive regulatory actions im-
prove welfare. However, there is 
still little knowledge about the im-
pact of all these intricate complex 
decisions on the dynamic structure
of the industry. The current
structure of the telecom indus-
try in Portugal, due to the sepa-
ration of cable from the incum-
bent and the fierce competition 
in the mobile sector, provides a 
unique testbed to study a num-
ber of issues that can inform 
worldwide telecom policy ma-
king.
Information and Communication
Technologies form an area where 
Portugal has been able to affirm 
some of its more innovative and 
successful ventures. For example, 
over 40% of the COTEC Network of 
innovative SMEs are active in the 
area of Information and Communi-
cation Technologies, often deliv-
ering new services. Thus, building 
on this success, learning from it 
and understanding how to further 
leverage ICT based innovation in 
the national context is critical for 
the growth and development of 
Portugal. The highly dynamic soft-
ware sector and large multina-
tional offer particularly relevant 
case studies that can be further 
utilized to grasp the yet uncov-
ered potential of the Portuguese 

CASe STUDy: human Capital, entrepreneurial 
Careers and Knowledge Based entrepreneuship

PrInCIPAL InveSTIGATOrS (PIs): Rui Baptista, IST/UTL, 
Steven Klepper, Carnegie Mellon
TeAMS: ISCTE, IST/UTL, UBI, UCP, Carnegie Mellon

One central aspect in the creation and growth of knowledge-based 
firms is the role played by human capital. Human capital entails 
the stock of knowledge and skills that reside within individuals and 
that can be developed over time. This research project focuses on 
the role played by human capital of founders and employees in the 
creation and development of knowledge-based firms. In doing so, 
it examines the main decisions taken by entrepreneurs during their 
life cycle, and attempts to determine how the interaction between 
firm and market conditions and the background of these individuals 
influences these decisions and their outcomes in terms of firm suc-
cess. The interaction between firm/market factors and individual 
characteristics can only be studied when data are available linking 
individuals and firms over time. Such data sets are rare and hard 
to access. Portugal has one of the most complete matched em-
ployer-employee databases: the ‘Quadros de Pessoal’ (QP) Micro 
Data set is gathered from mandatory information submitted yearly 
by Portuguese firms to the Ministry of Social Security and Labor 
since 1983. This longitudinal dataset can be used 29 to track the 
evolution of markets and individual firm performance, as well as 
individuals’ professional and entrepreneurial experiences over time, 
allowing for the examination of their decisions and behavioral pat-
terns in the labor market.

economy. Another important opportunity is the fact that Portuguese 
authorities keep many records about employers and employees among 
other important datasets, which stand ready to be analyzed by compe-
tent researchers. This is especially relevant for the study of entrepre-
neurship dynamics, as it is possible to know the entire historical path of 
the entrepreneurs before they start their firms, as well as their collabora-
tors and then follow the evolution and growth path of the new firms. The 
insights they yield can be of vital importance towards the design of sen-
sible polcies to promote the economic recovery of the country.

APPLIeD MATheMATICS



APPLIED ANALySIS
This is a broad area of research 
which includes calculus of varia-
tions, partial differential equa-
tions, mathematical modeling 
and its applications. A particu-
larly active research area is ima-
ging and the study of properties 
of advanced materials.

STOCHASTIC ANALySIS
Many of the current research 
topics in this area, ranging from 
mathematical finance, stochas-
tic control theory, viscosity solu-
tions of Hamilton-Jacobi equa-
tions have wide real-world ap-
plications. One of the key objec-
tives is to promote initiatives 
that help bridge the gap bet-
ween theory and practice.

The Universities in Portugal have 
strong groups in Applied Mathe-
matics that would greatly benefit 
from the interaction with Carne-
gie Mellon. The area of Applied 
Mathematics is also a key area in 
the UTAustin | Portugal partner-
ship, and this represents a unique 
opportunity to create educatio-
nal, training and research net-
works between researchers in
Portugal and researchers at the-
se two US institutions.

Opportunities and 
Competitive Advantages 
for Portugal:

Carnegie Mellon University and the participating Portuguese Institu-
tions have strong groups in Applied Mathematics, and a long history 
of scientific collaboration. Within this partnership the goals are to ex-
plore these existing connections, to encourage the emergence of new 
synergies, and to enhance the training of a new generation of young 
researchers. They should be well positioned to respond to contempo-
rary scientific and technological challenges that require new funda-
mental and applied research in Mathematics. Ultimately, we would like 
to leverage jointly the know-how of mathematicians and engineers to 
produce high-impact research and innovative technical solutions.
MAIn TeChnICAL 
ChALLenGeS:

CASe STUDy: Summer School and workshop 
on Kinetics and Statistical Methods for Complex 
Particle Systems
In the summer 2009, the Carnegie Mellon | Portugal and the UTAus-
tin | Portugal programs joined efforts in organizing two important 
events to attract students and create new research opportunities. 
During two weeks in July, a School and a workshop on Kinetics 
and Statistical Methods for Complex Particle Systems were held at 
faculdade de Ciências da Universidade de Lisboa (fCUL), in Lisbon. 
The Summer School had as target audience post-docs and Ph.D. 
students, whereas the workshop had the participation of key re-
searchers on this area, both from Portugal, Carnegie Mellon and UT 
Austin, as well as from other institutions. we believe this event 
helped Portuguese students and faculty to establish long term re-
search projects between these two universities.

“At first, the program was a 
bit overwhelming, but I lear-
ned to adjust and now I am 
learning so much.”
 
rita ferreira, 
Ph.D. student in Applied Mathematics

CArneGIe MeLLOn 
POrTUGAL PrOGrAM



PrOJeCT TITLe TeAMS COMPAnIeS
Aeminium - freeing Programmers 
from the Shackles of Sequentiality
PIs: Paulo Marques, Jonathan Aldrich

DME/UMa
FCTUC 
Carnegie Mellon

Novabase

Computer Aided Language 
Learning (CALL) reading 
Practice (reAP.PT) 
PIs: Nuno Mamede, M. Eskenazi

FUL/UL
INESC/ID
UALg
Carnegie Mellon

Porto Editora

DrIve-In: Distributed routing 
and Infotainment through 
vehicular Inter-networking 
PIs: Michel Ferreira, Ozan Tonguz

FCUP
FEUP
IT
UA
Carnegie Mellon

Geolink
NDrive

The first call for proposals resulted in ten new projects, in which interdisciplinary teams from two or more 
Portuguese institutions, Carnegie Mellon and various companies tackle some of the aforementioned re-
search challenges:

OnGOInG PrOJeCTS



PrOJeCT TITLe TeAMS COMPAnIeS

human Capital, entrepreneurial Ca-
reers and Knowledge Based entre-
preneurship 
PIs: Rui Baptista, Steven Klepper

ISCTE 
IST/UTL
UCP
UBI
Carnegie Mellon 

Alfama
Critical Software 
yDreams

INTERFACES - Certified Interfaces 
for Integrity and Security in exten-
sible web-based Applications
PIs: Luís Caires, Frank Pfenning

FCT/UNL
FCUL 
UNL
Carnegie Mellon 

OutSystems

PT-STAr Speech Translation 
Advanced research 
to and from Portuguese 
PIs: Luísa Coheur, Alan Black

FUL/UL
INESC/ID
UBI
Carnegie Mellon

SInAIS - Sustainable Interaction 
with Social networks, Context 
Awareness and Innovative 
Services 
PIs: Nuno Nunes, Anind K. Dey

UMa
UCP
UP
Carnegie Mellon 

Aream 
Electricidade da Madeira 
Greenwave
Horários do Funchal
ISA 
Logica 
Zon Madeira



PrOJeCT TITLe TeAMS COMPAnIeS
Technology, Management and 
Policy for the Telecommunications 
Industry 
PI: Pedro Ferreira, Marvin Sirbu

CMA/FCT/UNL
FCCN
GFM-UNL MA/FUL
ISR/IST 
MIT
UCP
UMIC 
UNICEE
Carnegie Mellon 

Anacom
PT
Vodafone

vital responder: Monitoring 
Stress among first responder 
Professionals 
PIs: João Paulo Cunha, Prya Narasimhan

IEETA/UA
IT 
UP 
FCUP
FEUP
Carnegie Mellon 

Biodevices
McLaren
Petratex

web Security and Privacy (weSP): 
weaving Together Technological 
Innovation with human and Policy 
Considerations
PIs: Vassilis Kostakos, Norman Sadeh

IST/UTL
UMa
UMinho
Carnegie Mellon 

Portugal Telecom / Sapo



“The panel reviewed 10 projects 
that broadly fall within the scope 
of ICT. The projects are gener-
ally in the area of systems, and 
they are conducive to being ac-
complished in reasonable time. 
(…) The research within Portu-
gal in the areas of the projects 
is very strong. The review com-

mittee was very impressed by 
the strength of the Portuguese 
researchers in the projects that
were reviewed.  Indeed, the
strength of the Portuguese 
teams has ensured that the pro-
jects have been genuinely col-
laborative. (…) The industrial 
partners in the projects, mostly 

from Portugal, are more strongly 
involved in the projects than one 
would have expected be expect-
ed, since such industrial interac-
tions are hard to foster in a short 
timeframe. This speaks to the 
strength of the already exist-
ing Portuguese research. Several 
projects also found new indus-
trial partners after they started. 
The industrial partners are both 
contributing to the projects and 
benefiting from them.” 

extract from the report by the Project 
review Committee 2010 
review Team: Prof. P. r. Kumar (Univer-
sity of Illinois), Chair, Prof. Gilles Barthe 
(Madrid Institute for Advanced Studies 
(IMDeA))
Directors: Prof. João Barros, Director of 
ICTI@Portugal / Prof. José Moura, Direc-
tor of ICTI@Carnegie Mellon

CMU-POrTUGAL PrOGrAM’S 2009 CALL fOr reSeArCh 
PrOPOSALS

CALL fOr reSeArCh AnD DeveLOPMenT PrOJeCTS - 2009

MAIn AreAS PrOJeCT TITLe
POrTUGAL 
PrInCIPAL 
InveSTIGATOrS

CArneGIe MeLLOn 
UnIverSITy PrInCIPAL 
InveSTIGATOrS

Software engineering 
for Large Scale 
robust Systems

Assuring Dependability 
in Architecture-based 
Adaptive Systems

Rogério Sérgio 
Neves de Lemos 
(FCT/UC)

David Garlan (CMU)

ATTEST: AlgoriThms and 
Tools for reasoning about 
dEpendable SysTems

João Paulo Marques 
Silva (INESC ID / 
INESC / IST/UTL)

Edmund M. Clarke  (CMU)

Affidavit - Automating the 
Proof of Quality Attributes 
for Large Scale Software 
Architectures

Mário Alberto 
da Costa Zenha Rela 
(FCTUC)

David Garlan  (CMU)



MAIn AreAS PrOJeCT TITLe
POrTUGAL 
PrInCIPAL 
InveSTIGATOrS

CArneGIe MeLLOn 
UnIverSITy PrInCIPAL 
InveSTIGATOrS

Cyber-physical 
Systems for 
environmental 
Intelligence

Novel information pro-
cessing methodologies 
for intelligent sensor 
networks

João Manuel 
de Freitas xavier 
(IST/UTL)

Bruno Sinopoli (CMU)

Cyber-Physical Systems 
Technologies for Energy-
-Optimized Data Centers

Eduardo Manuel de 
Médicis Tovar (ISEP/
IPP)

Raj Rajkumar (CMU)

MAIS-S: Multiagent 
Intelligent Surveillance 
System

Francisco António 
Chaves Saraiva 
de Melo (INES ID / 
INESC / IST/UTL)

Manuela M. Veloso  (CMU)

SELF-PVP: Self-organizing 
power management 
for photo-voltaic power 
plants

Vítor Manuel Grade 
Tavares (INESC 
Porto / FEUP)

Shawn Blanton (CMU)

Toward Dynamic 
Monitoring and Decision 
(DyMONDS)–Based Smart 
Distribution Systems

Luis Marcelino 
Ferreira Marija Ilic (CMU)

Cyber-physical 
Systems for 
environmental 
Intelligence

NeTS: Next Generation 
Network Operations 
and Management

Ricardo Santos 
Morla (INESC Porto 
/ FEUP)

Hyong Kim (CMU)

TRONE - Trustworthy and 
Resilient Operations in 
a Network Environment

Paulo Jorge Esteves 
Veríssimo (FFC / 
FC/UL)

Priya Narasimhan (CMU)

Other Areas 
related to ICT

The Role of ‘User Innova-
tors’ in the Development 
of Telecom Products and 
Services

Pedro Manuel Sousa 
Mendes Oliveira 
(UCP)

Francisco Veloso (CMU)

Innovation and the Global 
Economy: An investiga-
tion of critical challenges 
for Intellectual Property, 
Strategy and Policy in IT 
and beyond

Fernando Manuel Ri-
beiro Branco (UCP) Lee Branstetter (CMU)



The success of our research 
and innovation agenda is criti-
cally dependent on our ability to 
empower the best faculty, re-
search and students in Portugal, 
while simultaneously attracting 
some of the best minds who are 
abroad. This pool of highly ta-
lented and driven individuals is 
part of the legacy envisioned 
for the CarnegieMellon | Portugal 
Program.

The Program recognizes individuals that contribute
to its goals by awarding the honorary title of Carnegie 
Mellon | Portugal fellow following a yearly review.

 InTernATIOnAL reCrUITMenT

We aim at facilitating the international recruitment by Portuguese 
universities and research institutions, based on the following steps:

Providing training of Portuguese recruiters by experienced interna-
tional recruiters from Carnegie Mellon;

Making use of Carnegie Mellon’s marketing services, international 
contacts and extensive alumni network;

Leveraging the recognition of the Carnegie Mellon brand; 

Joint marketing of the dual degree programs; 

emphasizing the opportunity of a combined European and American 
experience throughout the graduate studies.

CArneGIe MeLLOn  
POrTUGAL
feLLOwS

The Program recognizes indi-
viduals that contribute to its 
goals by awarding the honorary 
title of CarnegieMellon | Portugal 
Fellow following a yearly review. 
Carnegie Mellon | Portugal Fel-
lows become agents of change 
by co-supervising students with 
Carnegie Mellon faculty, partici-
pating in collaborative research 
projects and teaching accredi-
ted graduate courses in the dual 
degree programs, among other 
activities. Naturally, Carnegie Mel-
lon | Portugal Fellows are key 
contributors to the present stra-
tegic document.

“In terms of academic ex-
cellence there is no doubt 
that this is a highly competi-
tive program.”
Cristina Carias, Ph.D. student in 
Technological Change and Entre-
preneurship (TCE)

CArneGIe MeLLOn 
POrTUGAL PrO-
GrAM



DUAL DeGree
Ph.D. PrOGrAMS

CArneGIe 
MeLLOn POrTUGAL

COMPUTer SCIenCe SCHOOL OF 
COMPUTER 
SCIENCE (SCS)

Faculdade de Ciências da Universidade de Lisboa (FCUL)

Faculdade de Ciências da Universidade do Porto (FCUP)

Faculdade de Engenharia da Universidade do Porto (FEUP)

Faculdade de Ciências e Tecnologia da Universidade de Coim-

bra (FCTUC)

Universidade de Aveiro (UA)

Universidade do Minho (UM)

Instituto Superior Técnico, Universidade Técnica de Lisboa 

(IST/UTL)

Universidade Nova de Lisboa (UNL)

eLeCTrICAL 
AnD COMPUTer 
enGIneerInG

ELECTRICAL 
AND COMPUTER 
ENGINEERING 
(ECE)

Faculdade de Ciências da Universidade de Lisboa (FCUL)

Faculdade de Ciências da Universidade do Porto (FCUP)

Faculdade de Engenharia da Universidade do Porto (FEUP)

Faculdade de Ciências e Tecnologia da Universidade 

de Coimbra (FCTUC)

Universidade de Aveiro (UA)

DUAL DeGree 
Ph.D. PrOGrAMS
Research in the program is sup-
ported by dual degree Ph.D. pro-
grams in the general area shown 
below. Portuguese universities 
and Carnegie Mellon have worked 
on cooperation agreements by 

which students are co-supervised by a faculty member at a Portuguese 
institution and another faculty member at Carnegie Mellon, thus ena-
bling close research collaborations. Moreover, each graduate who satis-
fies the requirements of both universities obtains a Ph.D. degree from 
Portugal and the Ph.D. degree from Carnegie Mellon.
Students typically spend 40% of their time at Carnegie Mellon, where 
they are immersed in the vibrant culture of a top American univer-
sity. When returning to their labs in Portugal, these students bring with 
them a powerful set of experiences, skills and working habits, which 
makes them ideal leaders for a renewed culture of change.

Attracting and training the most talented young researchers and professionals is a necessary condition for 
Portugal to be successfully involved in the global innovation networks that develop breakthrough science 
and technology.
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eLeCTrICAL 
AnD COMPUTer 
enGIneerInG

ELECTRICAL 
AND COMPUTER 
ENGINEERING 
(ECE)

Universidade do Minho (UM)

Instituto Superior Técnico, Universidade Técnica 

de Lisboa (IST/UTL)

enGIneerInG 
AnD PUBLIC POLICy

ENGINEERING 
AND PUBLIC 
POLICy (EPP)

Instituto Superior Técnico, Universidade Técnica 

de Lisboa (IST/UTL)

Universidade Católica Portuguesa (UCP)

LAnGUAGe 
TeChnOLOGIeS

LANGUAGE 
TECHNOLOGIES 
INSTITUTE RE-
SEARCH, SCHOOL 
OF COMPUTER 
SCIENCE (SCS)

Instituto Superior Técnico, Universidade Técnica 

de Lisboa (IST/UTL)

APPLIeD 
MATheMATICS

DEPARTMENT 
OF MATHEMATIC 
SCIENCES 
(MATH)

Instituto Superior Técnico, Universidade Técnica 

de Lisboa (IST/UTL)

Faculdade de Ciências da Universidade de Lisboa (FCUL)

Universidade Nova de Lisboa (UNL)

TeChnOLOGICAL 
ChAnGe AnD enTre-
PreneUrShIP

SETChange
Instituto Superior Técnico (IST)

Universidade Técnica de Lisboa (UTL)

Universidade Católica Portuguesa (UCP)
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Professional MSc programs play an important role in establishing a close connection with the Portu-
guese industry, as they provide top training for the engineering leaders of the industry. These leaders 
are well poised to become key enablers in bringing innovation from the universities to their companies.

PrOfeSSIOnAL MSc PrOGrAMS

PrOfeSSIOnAL 
MASTer PrOGrAMS

CArneGIe 
MeLLOn POrTUGAL

MASTer Of enTerTAIn-
MenT TeChnOLOGy

Entertainment
Technology
Center

Madeira ITI 
Universidade da Madeira (UMa)

MASTer In hUMAn 
COMPUTer InTerACTIOn 

Human
Computer 
Interaction 
Institute (IHCI)

Madeira ITI 
Universidade da Madeira (UMa)

MASTer In InfOrMATIOn 
TeChOnOLOGy – 
InfOrMATIOn SeCUrITy

Information Net-
working Institute 
(INI)

Faculdade de Ciências da Universidade 
de Lisboa

MASTer Of SOfTwAre 
enGIneerInG

School Of 
Computer 
Science (SCS)

Faculdade de Ciências e Tecnologia 
da Universidade de Coimbra 

MASTer Of SCIenCe In 
InfOrMATIOn neTwOrKS
(2007-2010)

Information Net-
working Institute 
(INI)

Universidade de Aveiro
Instituto de Telecomunicações

M
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The Carnegie Mellon Portugal Program supports faculty exchange pro-
grams, in which Portuguese academics can spend one term or more 
working on research and teaching at Carnegie Mellon to experience the 
atmosphere and culture of a top United States university. Carnegie Mel-
lon professors are also given the opportunity to spend time in Portugal 
to engage in teaching and research activities with local institutions of 

higher education and research labs. The goal of the faculty exchange 
program is to accelerate the adoption of best practices through cultural 
immersion giving the opportunity to adopt, adapt, propagate, and con-
solidate the best practices of top universities.
During their time, faculty members from Portugal are exposed to the 
same environment and working conditions as a colleague at Carnegie 
Mellon University. The visitor receives a formal appointment as a visiting 
faculty member, is hosted by a research group, joins the teaching team 
of a course (undergraduate or graduate level) in a specific area of inter-
est, and is invited to participate in various activities. The same applies to 
faculty members of Carnegie Mellon who join a Portuguese university for 
a given period of time.
From 2007 to 2009, six faculty members of the University of Coimbra 
were sent to Carnegie Mellon where they were formally trained and certi-
fied on courses. These 6 faculty members are certified as Carnegie Mel-
lon Adjunct Associate Teaching Professors. This is a significant accom-
plishment as high standards need to be met throughout the certification 
process. In order to earn Carnegie Mellon certification faculty had to at-
tend the graduate courses, proving their capabilities and mastering the 
subjects, they had to teach the graduate courses, prepare new course 

fACULTy eXChAnGe PrOGrAM 
enCOUrAGeS CULTUrAL IMMerSIOn

“The faculty exchange 
program gives faculty of 
both sides, Portugal and 
Carnegie Mellon, the oppor-
tunity to enhance relations, 
strengthen efforts, and de-
velop common research ini-
tiatives.”
nestor Cataño, Faculty in the 
Department of Mathematics and 
Engineering of the Universidade 
da Madeira

CArneGIe MeLLOn 
POrTUGAL PrOGrAM

materials, grade assignments, and 
mentor student projects.
By the end of 2010, 12 other 
faculty members from 7 different 
Universities were involved in these 
types of exchange (on the Portu-
guese side). The distribution per 
year and per university is demon-
strated on the figure on the left.

Number of Portugal Faculty at Carnegie Mellon

fACULTy eXChAnGe PrOGrAM



“historically the relation-
ship between Portugal Tele-
com and the Portuguese Uni-
versities is very good and we 
are interested in creating a 
new Portugal. ”
Alfredo Baptista,
CTO of Portugal Telecom

InDUSTrIAL 
AffILIATeS 
PrOGrAM
The Carnegie Mellon | Portugal Pro-
gram keeps a very close relation-
ship with the Portuguese industry. 
Partners companies typically join 
the industrial affiliates program 
by which they become members 
of the program’s innovation net-
works, training their personnel in 
the various dual degree programs 
and collaborating in research pro-
jects that are targeted towards 
their strategic needs. The main 
benefits, which are open to small 
and medium enterprises as well, 
can be summarized as follows:

Close collaboration with inter-
nationally reputed scientists and 
engineers;

Specialized training of advan-
ced human resources; 

International partnership with 
increased visibility; 

Best practices in technologi-
cal innovation;

Access to a global network of 
industrial and academic contacts.

Portugal Telecom, the incum-
bent telecommunications opera-
tor in Portugal, is a key indus-
trial partner and major financial 
contributor. Nokia Siemens Net-
works and Novabase have also 
made their financial commitment 
since the beginning of the inter-
national partnership. The other 
companies are listed on page 58.

“The Carnegie Mellon | Portugal Program is very in touch with 
reality, with the industry. It’s not some disconnected acade-
mic track.”
Paulo Trigo, 
novabase executive Director at the novabase Academy Study Tour 2010

CArneGIe MeLLOn POrTUGAL PrOGrAM



Innovation within the Carnegie 
Mellon | Portugal starts with 
sandbox meetings in which lea-
ding academics and emerging ta-
lents in various fields meet with 
company experts and entrepre-
neurs to identify relevant real-
world problems with international 
scientific value. These meetings 
take various forms from smaller 
discussion groups by invitation to 
special work sessions at the Sum-
mer Academy, which combines 
training for professionals with a 
doctoral consortium for graduate 
students.

SAnDBOXMeeTInGS 
AnD SUMMer ACADeMy

“The goal is to identify rele-
vant real-world problems with 
international scientific value, 
understand what are the key 
focused areas in ICT where 
Portugal can gain competitive 
advantages. ”
João Barros,
National Director of the Carnegie 
Mellon | Portugal Program

2006-2007
Launching of Partnership and Dual Degree Programs with Seed Research
External Review

2008
Launching of the First Call for Projects
External Review

2009

Strategic Plan for the Program
Second Call for Research Projects and Scholarships
First Annual Conference
SandBox Workshops
Professional Master’s Programs Review
External Review
Dean’s Retreat

2010

Graduation Ceremony for Professional Master’s Programs
Launch of the Thematic Networks
Project Review
Second Annual Conference
Net-SCIP Workshop on Security
External Review

2011

Graduation Ceremony for Professional Master’s Programs
Plan for Sustainability and Consolidation
Third Annual Conference
External Review

rOADMAP



MSc STUDenTS enrOLLeD GrADUATeD

2007/2008 18 (first year)

2008/2009 48 18

2009/2010 47 42

2010/2011 38 41

TOTAL 151 101

nATIOnALITy 
In total there are 79% Portuguese students and 21% foreign students enrolled in the MSc Programs. There 
are 13 countries represented in the dual MSc programs, and those are: Australia, Brazil, Canada, China, 
Costa Rica, Germany, India, Portugal, São Tome e Principe, Spain, UK, Ukraine, and USA.

Since its inception the Carnegie Mellon Portugal program has formed a strong community of more than 226
graduate students, about 150 Ph.D. researchers, and more than 50 high-tech companies. In the following we 
provide the key figures of this long-term partnership.

PrOfeSSIOnAL MSc PrOGrAMS



DUAL DeGree Ph.D. PrOGrAMS

Ph.D. STUDENTS ENROLLED IN 
2007/2008

11

Ph.D. STUDENTS ENROLLED IN 
2008/2009

 24

Ph.D. STUDENTS ENROLLED IN 
2009/2010

20

Ph.D. STUDENTS ENROLLED IN 
2010/2011

20

TOTAL 75

InTernATIOnAL reCrUITInG
As a result of an effort towards international recruiting, the Carnegie Mellon Portugal community is be-
coming more diverse. In the first year two foreign students (Iran and China) enrolled in the Dual Ph.D. 
Program. One year later this number rose to 16 students. In 2009/2010, 20 students enrolled in the 
Program, 7 of which from other countries, namely USA, Bosnia and Herzegovina, Bangladesh, Croatia, 
Iran, and Netherlands.

As a result of an effort towards international recruiting, the Carnegie Mellon Portu-
gal community is becoming more diverse.



fACULTy reCrUITMenT

A significant number of faculty members were recruited in the scope of the Carnegie Mellon | Portu-
gal Program, across the various participating institutions and MSc/Ph.D. programs. The main goal of 
faculty recruitment is to strengthen the focus areas of the Program, and to increase the international 
visibility, the level of research, the impact on companies, and the breadth of the course offerings at 
Portuguese universities. 
In total, the Program recruited 38 new faculty members during the last three years. In total, 59% of 
the recruited faculty members are Portuguese citizens, and 41% are international faculty coming from 
14 different countries: Bolivia, Brazil, China, Columbia, Germany, Greece, India, Ireland, Italy, Moldova, 
Sweden, Taiwan, Turkey, and Ukraine.

Portuguese faculty

Foreign faculty

59%

41%

POrTUGUeSe AnD fOreIGn fACULTy
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COMPAnIeS InvOLveD In The PrOGrAM
ACCENTURE | ALERT | ALFAMA | ANACOM | ANTURIO SW | ANUBISNETWORKS | AREAM | BANCO INTERNATIONAL DE STP | BANIF 
| BEIJING OLyMPIC COMMITTEE | BUEDA.COM | BIODEVICES | CAIxA GERAL DE DEPÓSITOS | COMO PRODUZSCO | CRITICAL-
SOFTWARE | CRITICAL MATERIALS | D-SPACE | DOGNAEDIS | MICROSOFT LANGUAGE DEVELOPMENT CENTER | EDISOFT | EDP 
EPRI | ELECTRICIDADE DA MADEIRA | EFACEC | ERICSSON NIKOLA TESLA | ExPEDITA | EVOLVE | FEEDZAI | FIBERSENSING | GREEN-
WAVE | GFI PORTUGAL | GEOLINK | GSMA | HORÁRIOS DO FUNCHAL | IMPRESA | INFINITE BUSINESS SOLUTIONS | INOVARIA | ISA
LISBON METRO | LOGICA TI | MAMBU | METRO PORTO | MICROFIL | MCLAREN ELECTRONICS | NDRIVE | NOKIA SIEMENS NETWORKS
NOVABASE | OBSERVIT | OPEN UNIVERSITy | OUTSySTEMS | PETRATEx | PORTO T| PRIBERAM | PORTUGAL TELECOM | PROMOSOFT 
RADITAxIS | RIAMOLDE | SHORTCUT | TELBIT | VOICEINTERACTION | VODAFONE | WIPRO | WITSOFTWARE | WIZI | yDREAMS | ZON 
MADEIRA

The Program has strengthened the ties between Portuguese Universities and industry, within the Industrial Af-
filiates Program. Many corporate affiliates provide financial support to some students in the Program, and many 
of these are now working with these companies after graduation. Currently, there are more than 50 industry 
partners. Their commitment to the Program includes direct funding, human resources, logistical support and 
equipment for ten innovative research projects, which were selected by competitive means.
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As our international partnership 
advances, there is one common 
key priority for all partners: to 
identify the means for sustai-
ning the positive outcomes of on-
going joint efforts. This includes 
but is not limited to the following 
actions:

rOUTIneS fOr ShArInG 
eXPerIenCeS AnD BeST 
PrACTICeS 
As Portuguese institutions mo-
ve towards closer collaboration 
through their joint activities with 
Carnegie Mellon, it is very impor-
tant to establish standard rou-
tines for knowledge sharing based 
on the experiences with ongoing 
activities and existing programs. 
This includes best practices for 
co-supervision of students, orga-
nization and monitoring of edu-
cational programs, governance 
of schools and departments, mo-
dels for international cooperation, 
leadership in academics and collab-
orative research projects, among 
other aspects.

COMPrehenSIve 
STrATeGy AnD DeTAILeD 
OPerATIOnAL PLAnS

Each institution and activity is ex-
pected to define and state their 
strategic objectives and how the
partnership with Carnegie Mellon

and the Portuguese industry is leveraged towards those ends. The 
strategic plan drawn from those objectives must state how suc-
cess is to be achieved and how real outcomes are to be measured. 
An operational plan must be put in place for each activity outlining 
the leadership and management timeline, committing to short-term 
goals and milestones that contribute towards the achievement of 
the long-term objectives.



“This is a visionary initiative to ad-
vance yet further the standing and 
standard of research and postgradu-
ate education in Information and 
Communication Technology in Portu-
gal. (…) The program is necessarily 
substantial in scale and scope. It in-
volves professional Masters programs 
aimed at professionals in industry, 
dual degree PhD programs and col-
laborative research projects – all with 
a commendably high degree of indus-
trial involvement and commitment.”

every year the pro-
gram is evaluated by the 
external review Commit-
tee, which is composed by
top international experts 
who analyze the outco-
mes of each activity and 
make detailed recommen-
dations on how to impro-
ve the program and con-
verge towards the stated
goals.

ACCOUnTABILITy
Every year the program is eva-
luated by the External Review 
Committee, which is composed by 
top international experts who
analyze the outcomes of each 
activity and make detailed re-
commendations on how to im-
prove the program and conver-
ge towards the stated goals. The 
practice of external evaluation 
by international peers is a key ele-
ment in guaranteeing the success 
and the sustainability of the pro-
gram.

COnSOrTIUM BUILDInG
To attain the necessary critical 
mass for achieving international 
impact, universities and research 
institutes are expected to build 
long lasting innovation consortia.

CArneGIe MeLLOn POrTUGAL PrOGrAM 
external review Committee 2009

These consortia can take very
different forms, yet they must 
be entrepreneurial in spirit and 
sustainable in practice.

COOPerATIOn wITh 
The InDUSTry
Sustaining many of the activi-
ties of the partnership depends 
to large extent on the ability of 
institutions to include the indus-
try in their innovation consortia. 
This can only be achieved if com-
panies can recognize the value 
of a close cooperation with the 
universities and the research in-
stitutions. It is thus very impor-
tant to nurture this relationship 
up to a point where the benefits 
for all parts become evident for 
example through the mobility of 
highly qualified individuals be-

tween academic and industrial 
environments or established 
best practices and identifiable 
innovation outcomes.

Extracts from the report written by the External Review Committee 2009 
delivered to the Board of Directors 
erC Members: Prof. Sir John O’Reilly, Cranfield University, UK (Chair)
Prof. Luigia Carlucci Aiello, Sapienza University of Roma, Italy, Prof. Tariq 
Durrani, Strathclyde University, UK, Prof. Joel Moses, MIT, USA

“The Program is contributing subs-
tantially to the transformation of Uni-
versity research and graduate edu-
cation in Portugal.”



CArneGIe MeLLOn POrTUGAL PrOGrAM 
external review Committee 2009

new InnOvATIOn 
neTwOrKS In Key 
fOCUSeD AreAS 
Of ICT

The Carnegie Mellon Portugal Pro-
gram launched, in February 2010, 
four new innovation networks, 
whose goal is to consolidate and 
expand the successful coopera-
tion among all partner institutions 
and industrial affiliates.

1 The Innovation network
on Security and Critical Infra-
structure Protection (neT-
SCIP), shall gather the scientific 
community, the private sector 
and the main government agen-
cies with the goal of developing 
comparative advantages for Por-
tugal in new security technolo-
gies and services for the protec-
tion of critical infrastructures.
The convergence of telecommu-
nication networks, information 
systems and control technolo-
gies has become a reality. The 
internet is more and more the 
platform of choice for the many 
information flows that support 
critical infrastructures such as 
energy and fuel networks, supply 
chains for materials, water and 
food, transportation networks 
and healthcare systems, as well 
as many small, medium and large 
enterprises. At the same time so-
phisticated technologies based 
on sensor networks allow for the 
aggregation of physical data in 
real time with respect to spaces, 
equipment and people. Given 
the growing inter-dependence 
of all these systems, the impact 
of so called cyber-attacks is no 
longer secluded to information 

systems and is now a real threat both to the infrastructures and ba-
sic services on which we all depend in our everyday life. Centered on 
scientific and technological advancement, NET-SCIP shall promote an 
inter-disciplinary approach by  which experts from engineering, basic 
sciences, economy, design and psychology come together to create 
new knowledge and develop security solutions for all kinds of users 
and companies.

2 The goal of the Innovation network on Innovation network 
for future Internet Technologies and Services (neT-fIT) is to 
gather the expertise of Portuguese research centers, private compa-
nies and government agencies in order to place Portugal at the fore-
front of innovation in key technologies and services for the Future 
Internet.
The relevance of the Internet for our economy, employment and day-
to-day affairs of our citizens is now undisputed. In the future, the global 
network shall integrate not only a fiber optical backbone, wireless access 
points and large information systems, but also social networks, intelli-
gent objects, sensor-based cyber-physical systems and communication 
enabled vehicles (more information avaiable at http://net-scip.cmuportugal.org).
To maximize the benefits of these new generation networks, NET-FIT 
shall promote an inter-disciplinary approach, in which engineers, scien-
tists, economists or psychologists can collaborate actively towards the 
development of new equipment, software architectures and practical 
applications. Sensitive to the risks of info-exclusion, these technologies 
should generate new products, services and business opportunities for 
all kinds of users.

The convergence of telecommunication networks, 
information systems and control technologies has be-
come a reality.

more information avaiable at http://net-fit.cmuportugal.org



3 The goal of the Innova-
tion network on Services and 
Technologies for Interactive 
Media (neT-STIM), Lis to gather
the expertise of Portuguese re-
search centers, private compani-
es and government agencies in
order to place Portugal at the
forefront of innovation in key 
interactive technologies and ser-
vices for digital media. The new
information and communication 
technologies changed complete-
ly the way we interact with the 
physical, human and social en-
vironment. The majority of the 
technological developments in 
this are in the last 50 years are 
related with the way humans in-
teract with technology, from the 
mouse and the graphical user in-
terface to mobile and ubiquitous 
computing devices, multi-touch 
screens and context-aware ap-
plications. Therefore the tech-
nology changed completely the 
way we interact and produce dif-
ferent types of media, express 
ourselves culturally and artisti-
cally and relate to each other 
in the society or behave as citi-
zens.
Although the technologies achie-
vements are key, the major inno-
vations are always related to the 
human side. Global phenomena 
like media distribution services 
(iPod/iTunes or eBooks/Kindle), 
social networks (Facebook and 
Twitter), and new co-creation 
services (like youTube and Blog-
ging) emerge from a deep under-
standing (sometimes unexpec-
ted) of the way humans use 
technology in their daily profes-
sional and personal activities.
These services require an inter-
disciplinary approach in which ar-
eas like design, communication, 
psychology, anthropology and 

sociology contribute in an effective and innovative way to create new 
products and services that could bring Portugal to the forefront of 
the global economy.
For this purpose, NET-STIM forum intents to gather contributions from 
the different knowledge areas to foster collaboration towards a innova-
tion cluster of interactive services and technologies for digital media us-
ing the international partnerships with Carnegie Mellon University and 
UT Austin to bootstrap the process. Within the context of these interna-
tional partnerships Portugal already provides several world-class gradu-
ate education and research initiatives with industry and several research 
groups from both sides of the Atlantic. The NET-STIM forum intends to in-
crease the critical mass of students, researchers and companies in Portu-
gal, therefore contributing to a larger social and economic impact. Events 
like this will happen yearly on the hosting institutions to present results of 
the research and technology transfer, together with dissemination ma-
terial for the general public and key decision makers.
more information avaiable at http://net-stim.cmuportugal.org

To maximize the benefits of these new gene-
ration networks,neT-fIT shall promote an inter-dis-
ciplinary approach, in which engineers, scientists, 
economists or psychologists can collaborate actively 
towards the development of new equipment, soft-
ware architectures and practical applications.



4 The Innovation network 
on Software engineering (neT-
-Se) intends to join the compe-
tences of the national research 
centers, of the private sector 
and of the governmental agen-
cies around the goal of creating  
a cluster of innovation in soft-
ware engineering in Portugal.
Nowadays, software is one of the 
most important technologies, 
it is “everywhere”, from simple 
household appliances, bank and 
communication systems, to the 
sophisticated systems of trans-
formation defense. In modern 
society almost all our activities 
depend straightly or indirectly of 
software systems that more and 
more are necessary, and must 
work in intuitive, predictable and 
robust way. Since its inception 
60 years ago, software engi-
neering has established itself as 
a discipline of engineering with 
tremendous economic and so-
cial relevance. The study of phe-
nomena related to designing, de-
veloping and modifying software 
systems from a practical point 
of view is crucial to support the 
creation of a software industry 
in Portugal. The network NET-
-SE wants to support this deve-
lopment by strengthening the 
partnership with Carnegie Mellon 
University which is the world’s 
leading research and technol-
ogy transfer in the area of soft-
ware engineering, in particular 
the world-famous Software En-
gineering Institute (SEI) - Insti-
tute who leads the certification 
and transfer of technology in the 
area of software engineering.

The network NET-SE aims to 
gather contributions in the area of 
software engineering, dispersed 
in several institutions of higher 

education and national research, so that they actively collaborate in the 
creation of a cluster of innovation in software engineering in Portugal. 
With this initiative we intend to promote the creation of a critical mass of 
students, researchers and companies in Portugal, leveraging the partner-
ship with Carnegie Mellon University as a catalyst for change. 
more information avaiable at http://net-sei.cmuportugal.org

The Innovation network on Software engineering 
(neT-Se)  intends to join the competences of the na-
tional research centers, of the private sector and of the 
governmental agencies around the goal of creating a 
cluster of innovation in software engineering in Portu-
gal.



ICTI BOArD 
Of DIreCTOrS

eXTernAL revIew 
COMMITTee 
MeMBerS

SCIenTIfIC 
DIreCTOrS

JOãO SENTIEIRO, President of the Fundação para a Ciência e Tecnologia
(FCT), Chairman of the Board
LUíS MAGALHãES, President of UMIC
ALFREDO BAPTISTA, Vice-President of Portugal Telecom
JOãO BARROS, Director of ICTI@Portugal
JARED L. COHON, President of Carnegie Mellon University
PRADEEP KHOSLA, Dean of the College of Engineering (CIT) 
at Carnegie Mellon
JOSé M. F. MOURA, Director of ICTI@Carnegie Mellon

SIR JOHN O’REILLy, Cranfield University, UK (Chair)
LUIGIA CARLUCCI AIELLO, Sapienza University of Roma, Italy
TARIQ DURRANI, Strathclyde University, UK
JOEL MOSES, MIT, USA
DAVID AUDRETSCH, University of Indiana and the Max Plank Institute, USA

InDUSTry ELOI TRINDADE, ISQ 
JOSé ALEGRIA, Portugal Telecom 
JOSé MIRANDA, Multicert 
MANUEL GARCIA, Portugal Telecom
MARCELINO POUSA, PT Inovação 
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NUNO NUNES, UMA
DIOGO GOMES, IST/UTL
LUíS CAIRES, FCT/UNL
PETER STEENKISTE, CMU
FRANCISCO VELOSO, CMU

NUNO AGUIAR, Zon
RAUL CAIRES, Madeira Tecnopólo 
CARLOS ALVES, OutSystems 
EDUARDO CARQUEJA, NDrive 
LUIS MEIRELES, BioDevices 
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fACULTy 
In POrTUGAL

ADRIANO MOREIRA
ALExANDRE BERNARDINO
ALExANDRE MOTA 
ALySSON BESSANI
AMARO DE SOUSA
AMILCAR SERNADAS
ANA AGUIAR
ANA BARROSO
ANTÓNIO CASIMIRO
ANTONIO PEDRO AGUIAR
ANTÓNIO RUI BORGES
ARLINDO OLIVEIRA
AUGUSTO CASACA
AURéLIO CAMPILHO
BJöRN ANDERSSON
CARLOS ALVES
CARLOS SALEMA
DIANA VIEIRA
EDMUNDO MONTEIRO
EDUARDO FERMé
EDUARDO TOVAR
FABIO CHALUB
FERNANDO MACHADO
FERNANDO SILVA
FERNANDO VELEZ
HANS P. REISER
IAN OAKLEy

INÊS DUTRA
INÊS LyNCE
IRINA COJUHARENCO
ISABEL TRANCOSO
JAIME CARDOSO
JOãO COSTA SECO
JOãO GABRIEL SILVA
JOãO LEITE
JOãO M. F. xAVIER
JOãO PAULO BARRACA
JOãO PAULO COSTEIRA
JOãO PAULO CUNHA
JOãO PAULO NETO 
JOãO SOBRINHO
JORGE DIAS
JOS P. VAN LEEUWEN
JOSé LUIS OLIVEIRA
JOSé MARIA FERNANDES 
JOSé MATIAS
JOSé MIGUEL URBANO
JOSé SILVA MATOS
JOSé VIEIRA
LARRy CONSTANTINE
LAURA RODRíGUEZ
LEONEL TELO NÓBREGA
LICINIO ROQUE
LUIS CALDAS DE OLIVEIRA

LUíSA COHEUR
LUíSA MASCARENHAS
MANUEL BARBOSA
MARCO VIEIRA
MARIA TERESA ANDRADE
MÁRIO A. T. FIGUEIREDO
MÁRIO FLORIDO
MÁRIO ZENHA-RELA
MICHEL FERREIRA
MIGUEL COIMBRA
MIGUEL PUPO CORREIA
MIGUEL RAMOS
MIGUEL RODRIGUES
MONCHU CHEN
NESTOR CATANO
NUNO BORGES CARVALHO
NUNO MAMEDE
NUNO NEVES
ORLANDO NETO
PAULA GOMES DA SILVA
PAULO FONSECA PINTO
PAULO FERREIRA
PAULO MARQUES
PAULO MATEUS
PAULO RAMALHO OLIVEIRA
PAULO SALVADOR
PAULO SOUSA



fACULTy 
In POrTUGAL
(cont.)
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PAULO VERíSSIMO
PEDRO AGUIAR
PEDRO BIZARRO
PEDRO CARVALHO
PEDRO FERREIRA
PEDRO OLIVEIRA
PEDRO GUEDES DE OLIVEIRA
RICARDO MACHADO
RICARDO MORLA

RUI BAPTISTA
RUI LUíS ANDRADE AGUIAR
RUI OLIVEIRA E SILVA BORGES
SUSANA SARGENTO
TERESA LAGO
VALENTINA NISI
VASSILIS KOSTAKOS
VICTOR ALVES



fACULTy 
AT CArneGIe MeLLOn

ADRIAN PERRIG
ALAN  BLACK
ANIND K. DEy
BRUCE KROGH
BRUNO SINOPOLI
CATERINA MOSCHIERI
CHINTON VAISHMA
DAN STANCIL
DANIEL P. SIEWIOREK
DAVE ROOT
DAVID A. HOUNSHELL
DAVID GARLAN
DAVID GREENSTREET
DAVID KINDERLEHRER
DAVID LAMONT
DENA TSAMITIS
ED SCHLESINGER
ERIC xING
ERICA FUCHS
FERNANDO DE LA TORRE
FRANK PFENNING
GIL TARAN
GIOVANNI LEON
GRANGER MORGAN
GREG GANGER
HyONG S.  KIM
INÊS LIMA AZEVEDO

IRENE FONSECA
JAIME CARBONELL
JAMES HOE
JANE MILLER
JAy APT
JENNA DATE
JON PEHA
JONATHAN ALDRICH
KARL CRARy
LEE  BRANSTETTER
LORRIE CRANOR
LUCIO SOIBELMAN
MANUELA M. VELOSO
MARIJA IlIć
MARKUS PUESHEL
MARVIN SIRBU
MAxINE ESKENAZI
MEL ROSSO-LLOPART
NADINE AUBRy
NICOLAS CHRISTIN
NICOLE WILLIS 
NOAH SMITH
NORMAN SADEH

OZAN TONGUZ
PETER ADAMS
PRIyA NARASIMHAN
RAHUL TELANG
RAJ RAJKUMAR
RAJEEV GANDHI
ROBERT FREDERKING
ROHIT NEGI 
SERGUEy  BRAGUINSKy
SHELLEy EVENSON
SLEPCEV DEJAN
STEVEN KLEPPER
TAKEO KANADE
TAMAL MUKHERJEE
TONy LATTANZE
TSUHAN CHEN
VIJAyAKUMAR BHAGAVATULA
VINCENT ALEVEN
VIRGIL GLIGOR
WIN LEE
xIN LEE
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Universidade de Aveiro (UA)
Universidade do Algarve (UALG)
Universidade da Beira Interior (UBI)
Universidade Católica Portuguesa (UCP)
Universidade de Coimbra (UC)
Universidade de Lisboa (UL)
Universidade Nova de Lisboa (UNL)
Universidade Técnica de Lisboa (UTL)
Universidade da Madeira (UMa)
Universidade do Minho (UM)
Universidade do Porto (UP)
Faculdade de Ciências Económicas e Empresarias (FCEE/UCP)
Faculdade de Ciências e Tecnologia da Universidade de Coimbra (FCTUC)
Faculdade de Ciências da Universidade de Lisboa (FCUL)
Faculdade de Ciências e Tecnologia 
 da Universidade Nova de Lisboa (FCTUNL)
Instituto Superior Técnico (IST/UTL) 
Escola de Engenharia da Universidade do Minho (EEUM)
Faculdade de Engenharia da Universidade do Porto (FEUP) 
Faculdade de Ciências da Universidade do Porto (FCUP)

Universities
Faculties and Schools

POrTUGAL

Fundação para a Computação Científica Nacional (FCCN) 
Agência para a Sociedade do Conhecimento (UMIC)

Associate 
Laboratories 
and Research 
Units

Applied Research
Institute

Government
Agencies

Instituto de Soldadura e Qualidade (ISQ)
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Long-term partnerships have been ini-
tiated by the following institutions.

Instituto de Engenharia de Sistemas e Computadores, 
Investigação e Desenvolvimento (INESC-ID)
Instituto de Engenharia de Sistemas e Computadores do Porto 
(INESC Porto)
Instituto de Sistemas e Robótica Laboratório Associado (ISR LA)
Instituto de Telecomunicações (IT) 
CISTER/Instituto Superior de Engenharia do Porto
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Carnegie Institute of Technology, the College of Engineering 
at Carnegie Mellon (CIT)
Heinz College (Heinz) 
Humanities and Social Sciences College (H&SS) 
Mellon College of Science (MCS) 
College of Fine Arts 
School of Computer Science (SCS) 
Tepper School of Business (Tepper)

Colleges

Research Centers 
and Institutes

CArneGIe MeLLOn 
UNIVERSITy

Corporate 
Sponsors

ACCENTURE
ALERT
ALFAMA
ANACOM
ANTURIO SW
ANUBISNETWORKS
AREAM
BANCO INTERNATIONAL DE STP

InDUSTry

PORTUGAL TELECOM 
NOVABASE
NOKIA SIEMENS NETWORK
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